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water and that this assessment shouki

take into account the potential migration

of any hazardous substance through -
surface water to downstream sources of

SARA added two criteria for
evaluating sites under saction
105(a {8)(A): Actual or potentizl
contamiration of the ambient air and
threats throogh the buman food chzin-In
addition, CERCLA section 118, added by
SARA, requires EPA o give a kigh
priority to facilities where the release of
hazardous substances has resulted in
the closing of drinking water welis or
- has contaminated a pritcipal drinking

water supply. Finally, CERCLA section
125, added by SARA, requires revisions
ta the HRS to address facilities that
contain substantial volemes of wastes
specified in section 3001{b)(3}{A)) of
the Solid Waste Disposal &ct,
cemmocly referred to as the Resource
Conservation and Recovery Act -

. {RCRA}. These wastes include fly ash
wastes, bottom ash wastes, slag wastes,
and flue gas emission contro} wastes
generated primarily from the
combustion of coai or other fossil fyels.
Specifically, section 125 requires EPA to
revise the HRS to assure the appropriate

- consideration of each of the following
site-specific characteristics of such
facilities: -

* The quantity, foxicity, and
cancentrations of hazardous y
constituents that are present in such
waste and a comparison with other
wastes;

* The extent of, and potential for.
release of such hzzardgus canstituents
into the environment; and

* The degree of risk to hiwman health
and the environment posed by such
corstihients,

EPA published an advance notice of
proposed rulemaking {ANPRM]} on April
9, 1957 (52 FR 11513}, announcing its
intention to revise the HRS and -
requesting comments on a number of
issues. After a comprehensive review of
the originai HRS, including .
consideration cf aiternative models and
“cience Adviscry Board review, EPA
published a notice of proposed
mlemaking {NPRM] for HRS revisions
on December 23, 1988 (53 FR 51962). The
NPRM contains a datailed preamble,
whick should be consulted for a more
extensive discussion of CERCLA SARA,
the HRS. and the proposed changes to
the HRS.

Today. EPA is publishing the revised
"HRS. which will supersede the HRS
previously in effect as appendix A to the
NCP.CERCLA section H5(cjf1} states
that the revised HRS shall be applied to
any site newly listed on the NPL after its
effective date; as specified in section

105{c}{3), sites scored witk the original
prior to that effective date need pot
be reevaluated. o

The HRS is a scoring system based on
factors grouped into three factor
categories. The facter categories are
multinlied and then normalized to 100
points ta obtain a pathway score {eg.
the ground water migration patbway
score). The final HRS score is obtained
by combiring the pattway scores using
a root-mear-square method. The
proposed HRS revised every factor to
some extent. A few factors were
replaced. and several new factors were
added. The major proposed changes
included: : -

{i) Consideration of potential as well
as actual releases to air;

{2} Addition of mobility factors:

{3} Additior of dilution and distance
weightings for the water migration
pathways and modification of distarce
weighting in the air migration pathway;

{4] Revisions to the toxicity factor;

{3) Additions to the kst of covered
sensitive environrzents;

{6} Addition of human food chain aned
recreation threats to the surface water
migration pathway;

{7) Revision of the hazardous waste
quanltity factor to allow a tiered
appmoach: -

{8) Addition of health-based
benchmarks for evaluating populasion
factors and ecolcgizal-based

‘benchmarks for evaluating sersitive

environments;

{9) Addition of factors for evaluating
the maximally exposed individual and

{10} Inclusion of a new onsite
exposure pathway.

EPA conducted a field test of the
proposed HRS to assess the feasibitity
of implementing the proposed HRS
factors, 1o detercine resources required
for specific tasks, to agsess the

‘availability of information needed for

evaluation of sites, and to identify
difficulties with the use of the proposed
revisions. To meet the objectives, site
inspections wete performed at 29 sites
nationwide. The sites were selected
either because work was already
planned at the site or because the siteg
had specific features EP2 wanted tg test
using the proposed revisions to the HRS,
The major results of the feld test were
summarized on September 14, 1982 (54
FR 37949}, when the field test report was
made available for public review and
comment. -

[I. Overview of the Final Rule

The rule being promulgated today
incorporates substantial changes to
revisions proposed in December 1985,
EPA has changed the rule for three
reasons: {1) To respond to the general

comment submitted by many -
commenters that the factar categaries
and pathways need to be consistent
with each other; {2} to respond to
specific recommendations made by
tommenlers; and (3) to respond to
problems identifed daring the field test
and discussed in the field test repart.
Major changes affecting multiple
pathways include:

* Multiplication of hazardous waste
quantity facior, toxicity, and other
waste characteristics factors; -

* Uncapping of population factors
{i.e., no limit is placed on maximum
value};

* Revised criteria for establishing an
observed release:

* Capping of potestial tg release at 2
value less than observed release;

~ Fevision of the toxicity evaluation
to select carzinogenic and non-caacer
chroric values in preference to acute
toxicity values;

+ Elimination of Level HI
congentrations and extension of
weighting based on levels of exposure to
nearest individual (wellfintake; formerly
maximally exposed individuzl) factors:

* Modification of the weights
assigred to Level I and Level IT
concentrations;

* Revisions to the benchmarks vsed
and wethods for deterrining
exceedance of benchmarks;

= Use of ranges to assign values for
potentially exposed populations;

* Inclusion of factors assessing
exposures of the nearest individual i
all pathways:

* Revisions to distance and dilution

. weights.in 2}l pathways except ground

water migration; - )
* Replacement of the use fastors with
less heavily weighted resources fastors:
= Evaluation of wetlands based on
size or surface water frontage; and

* Specific instructions for the
evaluation of radionuclides a3
radioactive waste sites and sites with
radiozctive and other harardous
substances wastes.

The major chasges in the ground
water migration pathway include:

* Replacement of depth to aquifer/
hydraulic conductivity and sorptive
capacity factors with travel time and

-depth to aquifer factors; and

* Revision of the mobility factor,
including consideration of distribution
coeificients.

In the surface water migration
pathways, the major changes inciude:

* Elimination of the separate
recreational use-threat;

= -Addition of a ground water to
surface water component:
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. Figure 1

_. ~ Ground Water Migration Patthy |

'ORIGINALHRS ~

Likeliliood of Release =X Waste Characteristics = X Targets
.| Qbserved Release: ‘Toxicity/Persistenée - - .Ground Water Use

. or _ . Hazardous Waste Quantity - - Distanice to Nearest Well/
Route Characteristics - -7 Population Served

 Depth to Aquifer of
Concern

Net Precipitation

Permeahility of

" Unsamrated Zone

Physical State

Containment

FINAL HRS

Likelihoodof Release = X  Waste Characteristics - X  Targets

Observed Release Toxicity/Mobility Nearest Well

. or o Hazardous Waste Quantity = Population

Potential to.Release ’ " Resources
Containment Wellhead Protection. Area
Net Precipitation '
Depth to Aquifer

Travel Time
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ENVIRONMENTAL PHOT'ECTIbN )
AGENCY

40 CFR Part 390
{FRL-3730-8]
RIN 2050 4873

Hazard Ranking System

AGENCY: Environmental Protection
Agency.
~ ACTION: Final rule. -

SUMMARY: The Environmental Protection
Agency {EPA) is adopting revisions to
the Hazard Ranking System [HRS), the
principal mechanism for placing sites on
the National Priorities List (NPL). The'
revisions change the way EPA evaluates
potential threats to human health and
the environment from hazardouns waste
sites and make the HRS mare accurate
in assessing relative potential risk.
These revisions comply with other
statutory requirements in the Superfund
Amendments and Reauthorization Act
of 1986 {SARA).
DATES: Effective date March 14, 1951. As
discussed in Section IIf H of this
preamble, comments are invited on the
‘addition of specific benchmarks in the
air and soil exposure pathways umtil
January 14, 1991,
ADDRESSES: Documents related to this
rulemaking are available atand - -
comments on the specific benchmarks in
. the air and soil exposure pathways may
be mailed to the CERCLA Docket Office,
05-245, U.S. Environmental Protection
Agency, Waterside Mall, 401 M Street,
SW. Washington, DC 20460, phone 202-
382-3046. Please send four copies of
comments. The docket is availahle for
viewing by appointment only from 9:00
am to 4:00 pm, Monday through Friday,
excluding Federat hohdays The docket
number is 105NCP-HRS.

FOR FURTHER INFORMATION CONTACT:
Steve Caldwell or Agnes Ortiz,
Hazardous Site Evaluation Division,
Office of Emergency and Remedial
Response, 05-230, U.S. Environmental
Protection Agency, 401 M Street, SW,
Washington, DC 20460, or the Supetfund
Hotline at 800-424-9346 (in the
Washington, DG area, 202-382-3000).
SUPPLEMENTARY INFORMATION:

‘Table of Contents

L Background
iI. Overview of the Final Rule
II. Discussion of Comments
A Simplification
B. HRS Structure Issues
C. Hazardous Waste Quannty
D Toxicty
E Radionuclides
F. Mobility/Persistence

G. Observed Rele: ¢ N
H. Benchmarks
1. Use Factors
}- Sensitive Environments

- K. Use of Available Data
L. Ground Water Migration Pathway
M. Surface Water Migration Pathway
N. Soil Exposure Patbway
0. Air Migration Pathway
P. Large Volume Wastes
Q. Consideration of Removal Actions

{Current Versus Initial Conditions)
R. Cutoff Score’
Iv. Sechon-hy-SecMn Analysis of the Rule

V. Reqmred Analyses
A, Executive Ordet No. 12291,
B. Regulatory Flexibility Analysis
C. Paperwork Reduction Act :
D. Federalism Implications

1. Background

In 1980, Congress enacted the
Comprehensive Environmental
Response, Compensation, and Liability
Act (CERCLA) {42 U.5.C. 9601 e seq.).
commonly called the Superfund, in
response to the dangexs posed by
uncontrolled releases of hazardous
substances, contaminants, and
pollutants. To implement section
105(8)(A} of CERCLA and Executive
Order 12316 (46 FR 42237, August 20,
1881}, the U.5. Environmental Protection
Agency {EPA} revised the National O3
and Hazardous Substances Pollution
Contingency Plan {NCP), 40 CFR part
300, on !uly 16, 1982 {47 FR 31180), with
later revisions on September 16, 1985 (50
FR 37624), November 20, 1985 {50 FR
47912), and March 8; 1990 (55 FR 85665).
The NCP sets forth guidelines and
procedures for responding to releases or
potential release of hazardous
sthstances, pollutants, or contaminants.

Section 105{8){A} of CERCLA {now
section 105[3][8](A]] requires EPA to
establish:

Criteria for determining prigrities among
releases or threatened releases [of hazardons
substances] throughout the United States for
the purpose of taking remedial action and. to
the extent practicable taking into account the
potential urgency of such action. for the
purpose of taking removal action, Criteria
and priorities * * * shall be based upon the
relative risk or danger to public health or
welfare or the environment * * * taking into
account to the extent possible the population
at risk, the harard potential of the hazardous
substances at such facilities, the potential for
contamination of drinking water supplies. the
potential for direct human contact, [and] the
potential for destruction of sensitive
ecosyatems. * * .

To meet this requirement and help set
priorities, EPA adopted the Hazard
Ranking System (HRS) as appendix A to
the NCP {47 FR 31180, July 16. 1982). The
HRS is a scoring system used to assess
the relative threat associated with
actual or potential releases of hazardous

substances at sites. The HRS is the
primary way of determining whether a
site is to be included on the National
Priorities List (NPL), the Agency’s list of
sites that are priorities for long-term
evaluation and remedial response, and
is a crucial part of the Agency's program
to address the identification of actual
and potential releases. (Each State can
nominate one site to the NPL as a State
top priotity regardless of its HRS score:
sites may also be added in response to a
health advisory from the Agency for
Toxic Substances and Disease Registry
{see NCP, 40 CFR 300.425{c}(3})).) Under
the original HRS, a score was
determined for a site by evaluating three
migration pathways—ground water,
surface water, and air. Direct contact
and fire and explosion threats were also
evaluated to defermine the need for
emergency actions, but did not enter
into the decision on whether to place a
site on the NPL.

In 1986, Congress enacted the
Superfund Amendments and
Reauthorization Act of 1986 [SARA)
(Pub. L. 99499}, which added section
105{c}(1) to CERCLA, requiring EPA to
amend the HRS to assure “to the
maximum extent feasible, that the
hazard ranking system accurately
assesses the relative degree of risk to
human health and the environment
posed by sites and facilities subject to
review.” Congress, in its Conference
Report on SARA, stated the substantive
standard against which HRS revisions
could be assessed:

This standard i3 to be applied within the
context of the purpose for the National
Priorities List; i.e., identifying for the States
and the public those facilitizs and sites which
appear to warrant remedial actions. * = *
This standard does not, however, require the
Hazard Rapking System to be equivalsat to
detailed risk assessments. quantitative or
qualitative, such a3 might be performad as -
part of remedial actions. The standard
requires the Hazard Ranking System to rank
sites as accurately as the Agency believes is
feasible nsing information from preliminary
assessments and site inspections * * ¢
Meeting this standard does not require fong-
term maonitoring or &n accurate determination
of the full nature and extent of contamination
at sites or the projected levels of exposure
such as oxight be done during remedial
investigations and feasibility studies. This
provision is intended to ensure that the
Hazard Ranking System petforms with a
degree of accuracy appropriate to its role in
expeditionsly identifying candidates for
response actions. [H.R. Rep. No. 962, astt.
Cong., 2nd Sess, at 195-200 {1936]]

Section 105(c)(2) further specifies that
the HRS appropriately assess the human
health risks associated with actual or
potential contamination of surface
waters used for recreation or drinking

Page 6
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. water and-that this asceggment should
take into account the potential migration
of any hazardons subgiance through -
surface water to downstream sdurces of
drinking water.

SARA added twao criteria for
evaluating sites under sactian
105{a}{8}{A): Actnal or patentizl
contamitation of the ambient air and
threats through the human food chain: In
addition, CERCLA section 118, added by
SARA, requires EPA 1o give a high
priority te facilities where the release of
hazardons substances has resulted in
the closing of drinking water welis or
has contaminated a princi drinking

* water supply. Finally, CERCLA section
125, added by SARA, requires revisions
to the HRS to address facilities that
contain substantial vehrmes of wastes
specified ir section 3001(b)(3X Al(i) of
the Solid Waste Disposal Act,
commonly referred to as the Resource
Conservation and Recovery Act -
(RCRA). These wastes include fly ash
wastes, bottom ash wastes, slag wastes,
and flue gas emission control wastes
generated primarify from the
combustion of coal or other fossil foels,
Specifically, section 125 requires EPA to
revise the HRS to assure the appropriate
consideration of each of the following
site-specific charactesistics of such

facilities: _ .

* The quantity, toxicity, and
concefilrations of hazardous y
constituents that are present in such
waste and & comparison with other
wastes;

* The extent of, and potential for,
release of such hazardous constituents
into the epvironment; and

* The degree of risk to human health
and the environmest posed by such
constituents.

EPA published an advance notice of
proposed mlemaking (ANPRM] on April
9, 1857 {52 FR 11513}, arnouncing its
intention to revise the HRS and
requesting comments on a nuntber of
issues. After a comprehersive review of
the original HRS, including . )
consideration of alternative models and
“cience Adviscry Board review, EPA
published a notice of proposed
rulemaking (NPRM] for HRS revisions
ont December 23, 1988 {53 FR 51962). The
NPRM contains a detailed preamble,

which skould be consulted for a more
extensive discussion of CERCLA, SARA.
the HRS, and the proposed changes to
the HRS.

Today. EPA is publishing the revised
HRS, which will supersede the HRS
previously in effect as appendix A to the
NCP.CERCLA section H5{c)f1) states
that the revised HRS shall be applied to
any site newly listed on the NPL after its
effective date; as specified in section

105{=)(3), sites scored wi'h the original
HRS prior to that effective date peed not
te reevaluated,

The HRS is a scoring system based on
factors grouped into three factor
categaries, The facter categaries are
multiplied and then normalized to 100
pthoints ta obtain a pathway mth feg.

e ground waler migration pathway
ls::ore}. The Gral Mimm is obtained

v ining the pa 3cotes using
a ':::nhmmgmm method. The
propased HRS revised every factor ta
some extent A few factors were
replaced, and several new factors were
added. The major proposed changas
included: -

i} Consideration of potential as well
as actual releases to air;

(2} Addition of mobility factors;

(3} Addition of dilution and distance
weightings for the water migratisn
pathways and modification of distarce
weighting iz the air migration pathway;

(4] Revisions to the toxicity factor;

{3) Additions ta the lList of covered
sensitive environments;

(6} Addition of human foed chain anc
recreation threats to the surface water
migration pathway;

{7) Revision of the kazardous waste
quantity factor to allow a tiered
approach; o

{8) Addition of health-based
benchmarks for evaluating populsion
[actors znd ecological-based
benchmarks for evaluating sensitive
environments;

(9) Additian of factors for evaluating
the maximally exposed individyal: and

{10} Inclasion of a new onsite
exposure pathway.

EPA conducted a field test of the
proposed HRS to assess the feasibitity
of implementing the proposed HRS
factors, to determina resources required
for specific tasks. to assess the
avaiiability of information needed for
evaluation of sites, and to identify
difficulties with the use of the proposed
revisions. To meet the objectives, site
inspections were performed at 29 sites
nationwide. The sites were selected
either because work was alrzady
planned at the site or because the sites
had specific fearures EP2 wanted to test
using the proposed revisions to the HRS.
The major resul's of the field test were
summarized on September 14, 1088 {54
FR 37%49), when the field test report was
made available for public review and
comment. -

. Gverview of the Final Rufe

The rule being promulgated taday
incorporates substantial changes to
revisions proposed iz December 1986

. EPA has changed the rule for three

reasens: {1} To respond to the general

comment submitted by many
commenters that the factar categaries
and pathways need to be consister:t
with each other; {2) 10 respond to
specific recorumendations made by -
commenters; and {3} to respond to

- problemy identified during the field test

and discussed in the field test repart.
Major changes affecting orultiple
pathways include:

* Muliiplication of hazardous waste
quantity factor, toxicity, and other
waste characteristics factors:

* Uncapping of populaton factors
{i-e., no limit i placed on maximum
valuek

* Revised criteria for establishing aa
observed release:

* Capping of potential to release at a
value less than observed release;

* Revision of the toxicity evaluation
to select carzinogenic and non-caacer
chroxic values in preference to acute
toxicity values;

* Elimination of Level ITI
concentrations and extension of
weighting based on levels of exposure to
nearest individual {well/intake; formerly
maximally exposed individuzl) factors;

¢ Modification of the weights
assigred to Levei I and Level I
concentrations: ’

* Revisions tg the benchmarks vsed
and methods for determining
exceedance of benchmarks;

= Use of ranges to assign values for
potentiaily exposed populations; -

-+ Inclusion of factors assessing
exposures of the nearest individua!l in
all pathways;

* Revisions to distance and dilution

' weights.in 2!l pathways except ground

water migration; - )
* Replacement of the use fastors with
less heavily weighted resources factors;
+ Evaluation of wetlands based qn
size or surface water frontage; and

¢ Specific instructions for the
evaluation of radionuclides at
radioactive waste sites ard sites with
radioactive and other hazardous
substances wastes.

The major changes ir the ground
water migration pathway include:

* Replacement of depth to aquifer/
Lydraulic conductivity and sorptive
capacity factors with ravel time and

-depth to aquifer factors; and

* Revision of the mohility factor,
includicg consideration of distribution
coeificients.

In the surface water migzation
pathways, the major changes inciude:

* Elimiaation of the separate
recreational use threat;

*.Addition of 2 ground water to

surface water component:
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*» Incorporation of dicaccumulation The major changes in the soil

* Revisions to scoring of terrestrial

into the waste characteristics factor exposure.pathway (formerly the onsite sensilive environments.
category rather than the targets factor  exposure pathway) inclede: The major changes in the air
category for the human food chain ¢ Elimination of separate migration pathway include:
threat; consideration of the high risk_ - Separate evajuation of gas and

* Revision to allow use of additional  population; ) particulate potential to release; and
tissue samples in establishing Level | » Inclusion of hazardous waste * Consideration of actual .
concentrations for the msnan food chain  guantity in the waste characleristics contamination in evaluating sensitive
threat; and factor category; MB ;e :

. Addit‘:l?"’f ecosystem * Consideration of workers in the bemmtllxemp:ﬂ?::;s ﬂ:‘; gm
bicaccumulation potential factor for resident t ts factor catepory: tween U |
sesitine envio— | Tesident threal's targets factor category: R and in the fnal rule.
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. Figure 1

Ground Water Migration Path'way

‘ORIGINAL HRS ™

[ Likelitood of Release X Waste Characteristis, | X Targets

-} Observed Release ‘Toxicity/Persistence - -Ground Water Use
I e _ : _Hazardous Waste Quantity -'DismmtoNea:theﬂl :
Route Characteristics . - " 'Population Served
) B Depth to Aquifér of
Concern
Net Precipitation
Permeapility of
" Unsaturated Zone
Physical State
Containment

Likelihood of Release X  Waste Characteristics - X Targets

Observed Release Toxicity/Mobility Nearest Well
or Hazardous Waste Quantty . - Poputation
Potential to Release _ " Resources
Containment Wellhead Protection.Area
Net Precipitation '
Depth to Aquifer

Travel Time
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Figure 3

Soil Exposure Pathway’

FINAIL HRS
Resident Population Threat
LikeEbood of Exposure X  Waste Characteristics X  Targets
Observed Contamination Toxicity Resident Individual
Hazardous Waste Quaniity Resident Popelation
, Workers '
Resources
Terrestrial Sensitive
Environments
+
Nearby Population Threat -

Likelihood of Exposure X  Waste Characteristics X Targets

| Atractiveness/Accessibility  Toxicity Population Within 1 Mile
Area of Contamination Hazardous Waste Quantity Nearby Individual

' New pathway.
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Air Migration Pathway

ORIGINALHRS

LikellboodofRelease X Waste Characteristics X  Targets

Observed Release Reactivity and Incompatibility  Population Within 4-Mile

. . Toxicity ' Radius
Hazardons Waste Quantity Distance to Sensitive
: _ Epvironment '
Land Use
FINAL HRS
| Likelihood of Release X Waste Charactermﬁcs X  Targets
-§ Observed Release : Toxicity/Mobility Nearest Individual

or Hazardous Waste Quantty Population

Potential to Release . . ~ Resources

' ‘ . Senmsitive Environments
Gas . '
Gas Containmuent
Gas Source Type
Gas Migration Potential
Particulate
Particalate Containment
Particulate Source Type
Particulate Migration _ N
Potential

BILLING COOE 8560-50-C
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Section OI of this preamble
summarizes and responds to major
issues raised by commenters. These
issues are organized so that issues that
affect multiple pathways are covered
first, followed by discussions of
individua! pathway issues. Section IV
provides a section-by-section discussion
of the final rule. A} substantive changes
not discussed in section ITI are identified
in section IV. Because the rule has been
substantially rewritten to clarify the
requirements, editorial changes are not
generally noted. -

IIT. Discussion of Comments

About 100 groups and individuals
submitted comments on the ANPRM and

NPRM. Nineteen of these also submitted .

comments on the field test report; tvwo
other groups submitted comments only
.on the field test report. The commenters
inchided more than 20 State agencies,
several Federal agencies, companies,
trade associations, Indian tribes,
environmental groups. technical
consultants, and individuals. This
“ section summarizes and responds to the
. major issues raised by commenters. A
"description of the comments and EPA's
response to each issue raised in the
comirents are available in Responses to
Comments on Revisions to the Hazord
Ranking System (HRS} in the EPA
CERCLA docket {sea ADDRESSES section
above).
A. Simplification -

In response to SARA, EPA proposed
revisions to the HRS so that, to the
maximum extent feagible, it accurately
assesses the relative risks posed by
hazardous waste sites to human health
and the environment. Consequently, the
* proposed rule required moare data than
did the original HRS.

A number of commenters stated that
the data collection requirements of the
proposed rule were excessive given its
Purpose as a screening tool. These
commenters expressed concern that the
data requirements were too extensive
for a screening process; specifically, that
the data requirements would lengthen
the time needed to score sites with the
HRS, increase the cost of listing sites,
and, therefore, limit the money available
for remedial actions. Most
commenters—even those who
considered that the revisions increased
the accuracy of the model—stated that
the resources required to evaluate sites
under the propesed HRS were
excessive.

One commenter suggested the
proposed HRS would be so expensive to
.. implement that EPA would need to
develop a new screening tool to
determine whether a site should undergo

an HRS evaluatic . Another commenter

suggested that because.of the
complexity of the proposed revisions,
preliminary scoring of a site during the
site assessment process would be
impractical because sites would
advance too far in the site assessment
process before they were determined
not to be NPL candidates. Several
commenters stated that, with the
additional requirements, the proposed
HRS is more of a quantitative risk- ‘
assessment tool than the screening tool
it is supposed to be. Another suggested
that the increased accoracy of the
proposed rule over the original HRS is of
marginai value relative to the amount of
time and money involved, and that the
HRS is no longer a qnick and
inexpensive method of assessing
relative risks associated with sites.
Several commenters expressed

concern that the incréased data
requirements of the propased HRS
would affect the schedule of the entire
site assessment process. They suggested
that these requirements would create a
backlog of sites to be evaluated, slow
the process of listing sites, and delay
cleanup. Some noted that this wquld be
conftrary to the goal of identifying and
evaluating sites expeditiousty.

" In response, the Agency believes the
requirements of the final role are within

- the scope of the site assessment process

and that a new screening tool to
determine whether a site shonld undergo
an HRS evaluation will not be needed.
To assist in screening sites, the site

_assessment process is divided into two

stages:

* A preliminary assessment (PA),
which focuses on a visual inspection,
collection of available local, State, and
Federa] permitting data. site-specific
information {e.g., topography.

- population). and historical industriat

activity; and .

* A site inspection (SI}. where PA
data are augmented hy additional date -
collection, including sampling of
appropriate environmental media and
wastes, to determine the likelihood of 2
site receiving a high enough HRS score
to be considered for the NPL.

The field test identified a best -
estimate of the average and range of
costs incurred to support the data
requirements of the proposed HRS.
These cost estimates represented the
entire site assessment process from Pa
to SI, and comprehensive evaluations
for all pathways at most sites. As such,
the Agency believes these cost

" estimates overstate the cosls associated

with site assessments occurring on the
greater universe of CERCLA sites. The
amount of data collected during an SI
varies from site to site depending on the

complexity of the site and the number of
environmental media believed to be
contaminated. Some Sls may be limited
in scope if data are easy to obtain, while
others require more substantial resource
commitments. The most important ‘
factors in determining costliness of an 51
are (1) the presence or absence of
ground water monitoring wells in
situations where ground water is
affected, and (2) the number of affected
media, which determines the number of
samples taken and analyzed. The
Agency believes the greater universe of
CERCLA sites will not require the more
substantial resource commitments.

Finally, EPA does not agree that the
requirements of the final rule will delay
the listing of sites. The site assessment
process screens sites at each stage,
thereby limiting the number of sites that
require evaluation for scoring. The
Agency believes that it will be possible
to score sites expeditiously with the
revised HRS. )

The Agency believes the additional
data requirements of the final rule will
make it more accurately reflect the
relative risks posed by sites, but aiso
that the HRS should be as simple as
possible to make it easier to implement -
and lo retain its usefulness as a
screening device. This approach
responds to the majority of commenters
who recommended that EPA simplify
the proposed HRS to make it easier and
less expensive to implement. In
response to these comments, the rule
adopted today includes a number of
changes from the proposed rule that
simplify the HRS. These simplifying
changes were based largely on EPA's
field test of the proposed rule,
sensitivity studies, and issue analyses
undertaken by EPA in response to
comments.

* In the surface water migration
pathway, the proposed recreation threat
has been eliminated as a separate
threat. instead of requiring a separate
set of detailed calculations and data, the.
final rule accounts for recreational use
exposures through resources factors,
where points may be added for
recreation use.

* In the ground water migration
pathway, the proposed potential to
release has been simplified by dropping
“sorptive capacity.” by revising “depth
to aquifer” and making it a separate
Factor, and by eliminating the
<equirement to consider all geological
layers between the hazardous substance
and the aquifer in evaluating travel time
ta the aquifer. The “trave] time™ factor
{the depth te aguifer/hydraulic
conductivity Factor in the proposed rule}
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is now based on the layerfs) with the
lowest hydraulic conductivity, -

* In the three migration pathways
{i.e., ground water, surface water, aid
air}, the vse factors in the proposed
rele—"land use” in the 2irmigration
pathway, “drinking water use™ and
“other water use" in the ground water
migration pathway. aid “drinking water
use” and “other water use™ inthe -

surface water migration pathway—have -

been by “resources” factors.

" The “fishery use” factor kas been
migration pathway. A resvurces factor
has been added to the soil exposure
pattway.

* In the soil exposare pathway, the

- . requirement that children under seven
e counted a5 a separate population has
been dropped. The “accessibility/

-frequency of use” factor has been
replaced by a simpler “athactiveness/

.a 3

. * In the surface water migration

pathway, the "nmo.ifmrvmg::ber

o
irai area, has  replaced by a

simpler Exctor, “soil group,” which only

requires classifying the gredorminant soil
group in the.drainage area into one of
- four categories.

0« Inthe uir migration pathway. the
maps used to assign values of
particulate migration potential {formesty
particulate mobility under potentia® to
release} have been simplified.

* In all pathways, potentially exposed

“populations are assigned values based
01::i rangesd rather than exact counts,
reducing documentation requirements.

* In the swrface vtulfla.terand ground
water migration pathways, Level I
benchmarks have been dropped.

* In all pathways, hazardous waste
quantity values are based on ranges,
which wil reduce docamentation

' requirements. The methedology and’
explanation for evaluating the
hazardous waste quantity factar bave
been simplified. ’

* Containment tables have héeq -

- simplified in the air, g 3and water, and
surface water migration pathways.

A nureber of the simplifications, such
as the changes tg the ravel ime and
hazardons waste quantity factars, better

-reflect the uncertainty of the enderlying
site data and. therefore, do not generally

. affect the accoracy of the HPS. In
.addition, EPA notes that some revisiong

that may appear to nizke the HRS more
complex acteally make it more flexibie.
For example, the hierarcky for -
determining hazardous waste guantity
2llowss using data on the qeantity of
hazardous constituents if they are

" availeble or can be determined:

additionally, data on th quantity of
hazardous wastestreams, source
valume, and source area can be nsed,

- depending on the mmpiele.nms of data

within the hierarchy. The hi

_allows a site b be scaved at the most

precise leiel for wll:lichbﬂtata are
reasonably available, but does not
reqiiire extensive data collection where
available data are less precise.

in respanse to comments on the
complexity of the yule the
presentation of the HRS has heen
reorganized and clarified. Factors that
umeva]natedinmethzncmepaﬂ:way
are explained in a separate section of
the final rale (§ 2) 1o sliminate the
repetition of instroctions. The propased.
HRS included descriptive backgrownd

‘material that, while usefol, made the

HRS difficolt to read. Much of this

" descriptive material has been reinoved

from the rule.
B. HRS Structure fespes

Althougk the proposed rule retained
the basic structure of the original HRS, a
number of cornmenters feit that the HRS
should provide results consistent with
the resul*s of a quantitative risi
assessmenl Several commenters
identified this issue exglicitly, whilfe
others identified specific aspects of the '
Propased rule that they believed to be
inconsistent with basic risk assessment

- principles. The commenters maintained

that if the HRS is to reflect relative risks
to the extent feasible, as required by the
statute, its structure shonld be modified-

" to better reflect the methods employed

in quantitative risk assessments.
Corumenters stressed the need for EPA
to jollow the advice of the EPA Science
Advisory Board (SAB) as expressed in
the SAB review of the HRS: ’
Revisions to the HRS should begin with the
development of a chain of logic. without
regard for the eace or diiculty of collecting
data, izt would Jead to a-risk acsessment for
each site. This but not the
wedestying logic, would be simplified to

" account for the very real difficulties of daia

collection.

Thiscbainol'lm * * *shouldleadtoa’
situation in which ac increased scare reflects
an increased risk presented by a site.

In response to the stractural issuas
raised by commenters aad to the
statutory mardate to reflect relative risk
to the extent feasible, EPA made a
number of charges to the Enal rule.

" These stroctural changes affect Bow
. varions factars are scored andhow

scores aré combined, but do not invalve
changes in the types or amount of data
required o scere a site with the HRS. )
The Agency stresses tat the limited
data generated at the SI stagé are
designed to support site screening, and

are not intended to provide support for a
quantitative risk assessment.

General structural changes. While the
final rule retains the basic structure of
the praposed rule in that three factor
categories (likelibood of release, waste
characteristics, and targeis] continee 0
be muitiplied together to abtain pathway
scores, the structure has been
in certain respects to make the
underlying logic of the HRS more
consistent with risk assegsment -
principles. . -

The key structural changes ta the
waste characteristics factar category
were to-make use of consistent scales
ard to multiply the hazardous waste
quantity and toxicity (or, depending on
the pathway and threat, toxicity/

" mehility, texicity/persistence, or

toxicity/ persistence/bioaccemulation)
factors. Within fhe waste characteristics
factor category, factors have been
modified 30 they are on linear scales.
These madifications make the fanctonai
relationships between the HRS faclors
mare consistent with the toxicity and
exposwe parameters evaluated in risk _
assessments.

Where possible. the final rule assigns
similar maximum point walies to Factor
categories across pathways. The
Likeithood of release (iikelihood of -
exposure] factor category is assigned a
maximym value of 5350 the waste
characteristics factar categary is ]
assigned 4 maXimun: valite of 100
(e%cept for the human food chain and
environmental threats of the surface
water migration pathway); the targets
factor category is not assigned a
maximum. EPA determined that in
general targets should be a key
determinant of site threal because the
data on which the targets factars are
based are relatively more reliable than .
most other data available at the 51
stage. _

Likeliboad of release. Except in the
air migration pathway, the propoesed rule
assigned the same maximum value to
abserved release and potential to
release. In the Ena! rule, an observed
reiease is assigned a value of 550 points
and potentiz! to release has a maximum
value of 500 in all patiways. This
relative weigkting of values reflects the
greater confidence (the association of
risks with targets} when reporting an

* observed release as oppased to a

polential release. As a resuit of this
change in point valves at the factor
category level, as well as the new
ma2ximums for most pathways, the
values assigned to individual potential
to release Esctars have been adjusted
Waste chatocteristics. The proposed
rule 2ssigned a maximum point vahe to
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-hazardous substance cuantities of 1,000
pounds. Because some sites have
hazardous substance quantities far in

", excess of that amount and because itis .

" reasonable t6 agsume that these sites
present some additional risk, all else
"being equal, the fina] rule elevates the
maximum valye to quantities in excess
of 1,000,000 pounds. Even when
hazardous weste quantity is
docnmented with precision, EPA
concluded that there are diminishing
returns in considering quantities above
‘this amount. . -
Although the HRS does not employ
the same type and quality of information
that would be used to support a risk
assessment [e.g.; pounds of waste and
‘mobility are combined in the ground
waler pathway as a surrogate for long-
term magnitude of releases), as waste
_characteristics values rise, -
contamination resulting from conditions
at the sites in general shonld be worse.
As a result of using linear scales and
incorporation of 2 multiplicative
relationship between hazardous waste
quantity, toxicity, and other waste
characteristics factors, the influence of -
. the waste characteristics factor category
. could be disp fonately Jarge -
relative to the likelihood of release and
" targets factor categories in determining
overall pathway scores. Therefore, EPA
is limiting-—through use of a scale
iransformetion—the values assigned to
the waste characteristics factor
category, shown in Table 2-7 of the final
HRS, to limit the effect of waste
characteristics on the pathway scores.

While the waste characteristics factor
values are limited to values of 0to 100 in
most cases, the waste characteristics
factor category may reach values of up
1o 1.000 for both the human feod chain
and environmental threats in the surface
water migration pathway. These
exceptions have been made to
accommodate the bisaccumulation
factor (or eco$ystem bioacenmulation

- factor), applied inthese threats but not
in other pathways or threats, which can
add up to four orders of magnitude to

" the waste characteristics factor values
“belore reduction to the scale values of 0
10 1,000.

Turgets. The Bnal rule includes two
mzjor structural changes to the targets
factor category. Population factor values
are not capped as they were in the
proposed rule. This change allows a site
with a large population but a low waste
characteristics value to receive scores
similar to a site with a smaller
population but larger waste

- characteristics value (as would be done
in a risk assessment). A second change
_in the targets factors involves the -

nearest individual {or intake or well)
factors (i.e., the maximally exposed

.individual factors in the proposed rle}.

These factors are now assigned values

basedonexposmtnl.evellandl.evel. :

If contamination (50 and 45 points,
respectively). Potentially exposed

" nearest individuals are assigned a

maxigum of 20 points in all pathways.
EPA changed the assigned values for
these factors to give more relative
weight to individuals that are exposed
to documented contamination.

C. Hazardous Waste Quentity

. In the NPRM, EPA proposed to-change
the hazardous waste quantity factor to -
allow the use of fourlevels of data .
depending on what data are availal

and how complete they are. Hazardous
waste quantity for a source could be
based on (a) hazardous constituent
quantity, (b) the total quantity of
hazardous wastes in the zource, {c} the
volume of the source, or [d) the area of
the source. Each source at the site would
be evaluated separately, based on data
available for the source.

EPA received numérous comments
relating to changes in the hazardous
waste quantity factor, Several .
commenters agreed that allowing use of

_ waste constituent data, when available,

Wwas an improvement over the ariginal

HRS. Several also supported the tiered

approach to scoring hezardous waste
quantity when constitaent data were
incomplete 6r unavailable.

Two commenters stated that the
emphasis on hazardous constituent data
will require more extensive and
expensive site investigations. These
commenters have misunderatood the
revisions. The rule does not require the
scorer to determine hazardous
gznslitue.ut quantities in all instances,

t simply encourages use of those data
when they are available. This approach
allows a scorer the flexibility to use
different types of available data for
scoring hazardous waste guantity. At a
minimum, the scorer need only
determine the area of a source (or the
area of observed contamination}, which
is routinely done in site inspections.
‘Where better data are available, they
may be nsed in scoring the factor. This
approach is in keeping with the intent of

Congress that the HRS should actasa

screening toal for identifying sites
warranting further investigation.
Several commenters stated that the
methodology for determining hazardous
waste quantity was too complex and
time consuming, and that its .
administrative costs outweighed its

benefits. Others found: the proposed rule

instructions and tables confusing and
hard to foliow. .

\

EPA strongly disagrees with the claim
that the costs of the revised approach to
scoring waste quantity ontweigh its
benefits. The amount of hazardous
substances present at a site is an
important indicator of the potential
threat the site poses. At the same fime,
EPA recognizes that cost is an ifaportant
considération. In revising the hazardous
waste quantity factar, however, the
Agency believes it has established an
appropriate balance between time and
cost required for scoring this factor and
the degree of accuracy needed to
evaluate the relative rigk of the site
propesly. ' -

In response to comments, EPA has
modified the haz;::yons waa;:e quantity
scoring methodology to make it easier to
understand and to use, The changes
include elimination of proposed rule
Tahle 2-13, Hazardous Waste Quantity
Factor Evaluation Methodology and
Worksheet. In addition, the scale for the
hazardous waste quantity factor has

- been divided into ranges that span two

orders of magnitade (100x) to reflect the
uncertainty inherent in estimates of

us waste quantities at typical
sites, The practical effect of this scale
change is to reduce the data collection
and documentation requirements. See
§3 2422422 The final rule also
clarifies the treatment of wastes
classified ag harardous ander RCRA.
Under CERCLA. any RCRA: bazardous
waste stream is considered & hazardous
substance. If this definition were strictly

" applied in evaluating hazardous waste

quantity of RCRA haxzardous
wastestreams, hazardous constituent
quantity and hazardous wastestream

. quantity would be the same because the

entire wastestream would be considered
a bazardous substance. The final rule
makes clear that only the constituents in

"a RCRA wastestream that are CERCLA

hazardous substances should be
evaluated for determining hazardous
constitucnt quantity; for the other three
tiers, however, the entive RCRA.
wastestteam is considered as is any
other wastestream. -

As discussed in section I Q. EPA wil}

" consider removal actions when

calculating waste quantities. EPA
believes consideration of removal
actions is likely to increase incentives
for rapid actions. If there has been 2
removal at a site, and the hazardous
constituent quantity for all sources and
associated releases is adequately

. determined, the hazardous waste
_quantity factor value will be based only
.on the amount remaining after the

removal. This will result in lowering
some hazardous waste quantity factor
values. .
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factor-value of 100 will be assigned. If
the hazardons waste quantity factor
value was less than 100 prior to )
consideration of the removal action, a . -
minimum bazardous waste quantity-

. factor value of 10 will be assigned, This
will ensure that the Agency provides an

incentive for removal actions and that in -

" no case will consideration of removal -
actions result in an increased hazardous
waste quantity factor value score.

D. Toxicity )

*. " The proposed HRS substantially
changed the basis for evaluating
toxicity. The major change was that
hazardous substance toxicity wonld be
based on carcinogenicity, chronic non-
cancer toxicity, and acute toxicity. For
each migration pathway and each

surface water threat except lnonan food -

chain and recreation, toxicity was
combined with mability or persistence
factors to select the hazardous
substance with the highest combined
value for toxicity and the applicable
mability or persistence fzctor. Far the

-could resalt in underes

reasonably be estirnated; however, these

. data can be obtained orily by conducting

2 comprehensive risk assessment.

- Extensive concentration data would be

required to be confident that
comparable concentrations are being
dsed for the various substances, and
that the multi-substance toxicity of the -
contaminauts is not, in fact, being -
underestimated. Uge ofuizla.dequate data

ifnating or
overestimating the toxicity of
substances in a pathway.

-EPA considered a number of
alternatives to the use of & single
hazardous substance to score toxicity
(mebility/persistence). and tested somne
of these on several real arid hypotheticat
sites. The analyses included
comparisons between the single most
toxic substance and the average loxicity
value for all substances, the average

" toxicity.value for the 10 most toxic

substances, and the coucentration.
weighted average value of all '

- substances. These alternatives were
. also tested using toxicity /mobility
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Where an adequate determination of - human food.chain threat, only velues, The results of thege analyses
tke hazardous constituent quantity substances with the highest showed that vsing a single substance
remaining after the retioval cannot be bioaccumulation values were evaluated  approach usually resglted in an assigned
made, EPA hds established minimum for toxicity /persistence. For the value (either toxicity or taxicity/
waste quantity factor values  recreation threat, only substances with  mobility) that was within one interval in
il oy contiog koo . e 18259 doo Susting acr vases el o e e lernatves
 reflects apy continuing risks at the sites. were Tor toxicity/persisteiice.  tes  for example, the single tance
In this case, the assigned hazardons In addition, ecosystem toxicity rather approach would assign a value of 1,000
‘waste quantity factor value will be the than buman toxicity was evaluatedfor  for toxicity whereas averaging the
current waste quantity factor  the envitonmental threat of the surface  toxicities would assign a value of 1,000
value (as derived in Table 2-6), orthe  water tnigration pathway. - or 109, the next lower scale value. {The
minimum value, whichever is greates. .Several commenters expressed final rule uses linear scales to ags;
. The proposed rule assigned a . concern about or opposition to using the values for toxicity, mobility, and "
‘minimum, hazardous waste quantity single most hazardous ata  pessistence. The scales for taxicity now
factor value of 10 when datagn. - site to scare toxicity, stating that the range from 0 to 10,000 rather than 0 to 5
hazardous constituent qUADLLY Was uot  ypnroach seems overly canservative consequently, the default value for -
complete. In the final rule, for migration and anlikely to distinguigh sites on the toxicity is now 100 rather than 3) The
: Pagway]s%:ﬂemttheﬂ?ﬂmqm_ . baﬁgfha;::d.&::enmmmentm : onhl:mgﬁzaihennuemjmycii:'the _
. bathway), hazardo mstituen ‘suggested that EPA allow flexibili ity in use single substance approa
-quantity is not adequately determined, weighting the toxicity values of multiple = but concludes that it is 2 reasonable
and if any target is subject to Level I or substances either by concentration, approach for a screening model,
I contamination, ﬂ’e.‘“ém‘_'f’:m e o Toantlly, arproportion . especially given the general
willbe j00, Y ecior vale 2 avalabie O e Iaformaton Shernatives. Ty ke e PO
! _ . . L isa ..One commen . In. s jndgmen
I the hazardous constituent qusntity basing toxicity on a fixed percentage of  the Agency notes that the single
for all sources is not ad?““‘t’ly - the hazardous substances knowntobe  substance approach to evatuating the
gmaﬁdl?rnﬁ of the targeutz:e present at  site. toxicity factor was :fogde{_%hged in
tject ta contamina: - The Agency agrees that, for purposes SARA as a partion of the requiring
lt’h_en_nnmnm_factor value ;“M for of accurately assessing the risk to ferther examination; even though it had
, ﬁmmﬁq&nﬁw epe;lalflsqn human health and the environment beenusedmlheongmall-mSandEPA
whether there vere hia thbeen a remo e posed by = site, it would be preferable - had received criticism similar to the
3“““;-' m;'actor 'vahie hamwoul dd;:’.“b:m to evalnate the overall taxicity by above comments prior to-the enactment
q“?:ont{ idé.rat'i:nofthe ve 1 considering all hazardous substances ‘of SARA. ' :
:cltion. lfmthera has nat been a removal present, based on some type of dose- {or Several commenters suggesteq that
action, the mini ardous waste concentration-) wei toxicity additive.-synergisﬁc.orantagamsﬁc
mog'ty E mmltvahe-wﬂl be10. K there  8PProach. EPA believes, however. that effects among substances be considered
gas been a removal action and if 4 this approach is not feasibie because the in scoring toxicity when several
Frcton 0f 100 or greater would data requirements would be excessive. substances are found at a site. In
have beex assigned without . Such an approach would be feasible - particular, one commenter suggested
mnsidmﬁme removal action, a only when relative exposure levels of increasing the scores for sites with a
minizm | waste quantity multiple substances are known or can large mumber of hazardons substances

to account for additive or synergistic

As noted in EPA"s 1968 Technical
Suppart Document for the Proposed
Revisions to the Hozard Ranking
System, quantitative consideration of -
synergistic/antagonistic effects between
hazardous substarices iy generally not
possible even in RI/FS risk assessments
because appropriate data are lacking for
most combinations of substances.
Interactive effects have been
documented for only a few substance
mixtures, and the Agency's risk
assessment guidelines for mixtires 51
¥R 34014, September 24, 1985)
emphasize that although additivity is a
theoretically sound concept, it is best
applied for assessing mixtures of similar
acting cofponents that do not interact,

‘Thas, the Agency believes that

consideration of interactive effects in
evaluating toxieity in the HRS is not
feasible, noris it necessary to allow use
of the HRS as a screening model. The
Agency rejects the suggestion that
scores should simply be raised for sites
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with mmerous substances becaunse this
approachiigores the technical
complexities related to interactions {i.c..
- the possibility of antagopistic effects.)
One commenter suggested that &'
waste’s toxicity should be assessed in
terms of its “degree of risk,” and that
this cculd be measvred by comparing
constitzent concentrations at the point
-of expossre to appropriate-toxicity
- reference levels. Two commenters
stated that toxicity should be measured
at & likely point of human exposire
rather than at the waste site.
.. The toxicity of a sabstance, as used in
the HRS, is an inherent property, often
expressed Ttati asadoseor -

a fped:ﬁcresponse-{i'-e-. a dose-response
relationship). These toxicity vahies, in -
general, are independent of expected

. environmental exposare levels; many
are based on kaboratory tests on
animals. Risk, on the other hand, is a
function of toxicity, the concentration of
a substance in environmental media to ,
which humans may be exposed. and the
likelihood of exposure-to that medism:
(and the population likely to be
expogsed). The toxicity factor in the -
waste-characteristics factor category of
the HBS is intended to reflect only the
inherent toxicity {ie., ﬂ.lt; basic dose-
fesponse relationship) of substances

found at the site. The HRS as a whoale is
intended to evaluate, to the extent
feasible, relative risks posed by sites by

. including factors for likelihood of

release, waste quantity, toxicity, and the

. proximity of potentially exposed

. ‘populations. If actual contamination {for
exampie, of drinking water) has been
detected at a site, the measured
environmental concentration of each
substance is' compared with its
appropriate health-based or ecological-
based concentration limit {i.c., its
benchmark}. If these environmental
concentrations equal or exceed a
benchmark, certain target factors are
assigned higher values than if

‘envirommental concentrations are less
than benchmarks.

~ Two commenters suggested using
Canecer Potency Factors to score toxicity
only for Class A and B1 carcinogens,
and using reference doses (RfDs) for
scoring Class B2 and C carcinogens (ie.,
substances for whick there is .
inadequate or ro direct human evidence
of carcinogenicity). :

" In response, EPA believes that
because the HRS is & screening tool., it
should maintain a conservative fi.e.,
protective) approach to evaluation of
potential cancer risks. EPA’s 1986
Guidelines for Carcinogen Risk
Assessment {51 FR 34014, September 24,

1986} provide for substances in Class A

and Class B{both Bl and B2) to be
regarded as sui..ble for guantitative-
buman risk assessment, In general, .
according to EPA’s 1989 Rjsk
Assessment Guidance for Superfund:
Human Health Evaluation Mangal
Class C substances are evalvated for
cancer risks within the Superfind risk
assessment process. Thus, the use of
cancer risk information for Class B2 and
C substances in the HRS is consistent
with the objective of maintaining 2
consetvative approach and with other
Agency and Superfund program risk

In response to comments that the best
available data showld be used to scare
sites, that accepted Agency practices be
patioags be anoaged o Ay
pa encouraged, the Agency
has modified slightly the way the
toxicity value for a substance is
selected. The final rule requires the use
of carcinogenicity and chronic toxicity
data, when available, over acute toxicity
data. If both slope factors and RfDs are
available, the higher of the values
assigned for these types of toxicity

_parameters is used. If neither is

available, but acute toxicity data are
available, the acute toxicity data are
used to assign toxicity factor values.

" EPA decided to give preference to slope
- factors and RED values because these

undergo more extepsive Agency review
and are based on long-term exposure
Stodies.

E. Radionuclides

The proposed HRS assigned
radionuclides a maximnm, koxicity value,
butincluded no other procedures -
specific to radionuclides.

- One commenter, the U_S, Department
of Energy (DOE), asserted that the
proposed HRS “* * * contains an
inequitable bias regarding radionuclides
* * ** DOE specifically criticized -
assigning maximum toxicity factor
values to radionuclides, “* * * where,
in fact, the health impact associated
with radionuclides is associated with
the type of decay, the level of decay

_ energy, the half-life, the mobility, the

concentration of the radionuclide,
internal biological factors, and external
pathway factors.” DOE propased using
cancepts for eva‘nating radionuclides
that were included in its Modified

' Hazard Ranking System {mHRS). In its

subsequent comments on the HRS Geld
test report, DOE stated that it
considered the “* * * method of
bandling radionuclides in the proposed
revised HRS to be a setious Flaw in the
evaluation system.” -

In the final rule, EPA has clarified and
significantly changed how radionuclides
are evaluated. Instead of using or

_adapting the mHRS directly, however,

EPA modified the propesed HRS to
account more fully for radionuclides
based on EPA's own methods for
evahating them, which are similar to
and generally consistent with the
radiation analysis concepts underlying
the mHRS. :

The fral rule evaluates radionuclides
within the samie basic structure as other
hazardous substances, and the
evalnation of many individual HRS
factors is the same whether -
radiomuclides are present or not. Table
7-1 of the final rule lists HRS factors
and indicates which are evaluated
differently for radionuclides. Essentially.
radionuclides are simply treated as
additional hazardous substances with
accounted for by separate scoring rules
for some HRS factors. For sites .
containing énly radionuclides, the
scoring process is very similar to the
process at other hazardous substance
sites, except that different scoring rules
are applied to a number of substance-
specific Factors and 2 few other factors.
For sites containing both radionuclides
end other hazardouns substances, hoth
types of substances are scared for all
HRS [actors that are substance-specific,
with overall factor values based either
on combined values or the higher of the
valizes, as appropriate.

EPA notes that, although some
radioactive substances are statutorily
excluded from the definition of
“hazardous waste” in both CERCLA and
RCRA {specifically, source, special
nuclear, and byproduct roaterial as
deEined in the Atomic Energy Act of
1954), such substances may be, and
generaily are, *hazardous substances”
as defined in section 101{14) of CERCLA
and therefore may be addressed under -

'CERCLA. Radioactive substances

shounld be included in HRS scoring and
section 7 of the final role is intended to
facilitate that analysis. It also should be
noted that two narrow categories of
releases (either from “nuclear incidents™
or from sites designated under the
Uranium Mill Tailings Radiation Control
Act of 1978) are excluded from
CERCLA's defivition of the term
“release™ (CERCLA section 101{22)), and
such releases shonld not be scored nsing
the HRS. - :

The major changes to the HRS in the
evaluation of radignuclides apply to.
establishing observed releases, to
Factors in the waste characteristics

" category. and to determining the level of

actual contamination in the targets
factor catégory. The HRS components
that have been modified are briefly
deseribed below.
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* The criteria for establishing g

an .
observed release is of

" samples for radionuclides ditfer

considerably from the criteria used for
other hazardous substances. The
criteria are divided into three groups:
radionuclides that occur naturatly or are
-ubiqaitous in the environment:
-manmade radionsclides that are not

- ubiquitous in the environment and
gamma radiation (soil

- pathway only). (See § 711) .

- The waste quantity factor

“for sources (and areas of observed
tontamination) containing radionuclides
has been modified to reflect the different
units used to meagure the amount of

. radiation (curies; a measure of activity)
_-versus the unitg used for other

us substances (pounds,

a
- Ineasure of mass}. EPA believes it is

preferable to use activity units rather
+than mass units because activity is the

“standard measure of radiation quantity

'andi:abetterindimlmofenergy
releasedandpﬁtenﬁaltocausehuman
geeai.t:: _damagi_ﬂmnis mass. In addition,
ierarchy for evaluating the waste
quantity factor for sources (and areas of
observedmntamﬁmﬁon)-mmaining :
radionuclides i5 limited to Tiers A and
B. Tiers C and D, based on source
volume and soorce area, i

respectively,
- are not used because adequate data to
- derive their quantitative relationship to

Tier A were unavailable, Thus, the
waslé quanlity factor is based either on
radionuclide constituent quantity (Tier
A} or radionuclide wastestream qQuantity
{(TierB). - .-

For sites containing only .
radionuclides, hazardous waste quantity
is calculated based gn the activi'y
content of the radiomuclides ar
radionuclide wastestreams associated
with each sonrce, For sites with both
radionuciides and other hazardous
substances, bazardoug waste quantity is
evaluated separately for the two types
of hazardous substance for each source,
‘and the valueg are then summed in
determining the hazardous waste
quantity vaiue. The scale for scoring

‘radionuclide waste quantity was
derived based on concepts of risk
equivalence between radiomclides and
other hazardous substances, .

In the proposed rule, all radioanclides-

. were antomatically assigned a
. maximum default value for the toxicity

Tactor, The finat rule evaluateg
radionuclides individually on the basis
of human toxicity, across a range of
factor values based on the potential to

*cause cancer (i.e., cancer slope factors}.

Non-cancer effects are not considered
for radionuclides because cancer is
generally the maost significant toxic

effect. Incorparated in the development
of cancer slape factors are the type of -
radioacti y: enerpy emitted
during decay; biological uptake, _
distribution, and retention; and
radiation dose-response relatianship,
Thus, across the set of scoring ranges

used, radicnuctides that are mare potent

carcmogens per unit activity new
receive higher toxicity factor values
than those that are less potent, The new
toxicity scoring scale for radionuclides
was derived in a manner consistent with

" substances; that is, on the basis of the

chemical and physical characteristics of
the radionuclide. Similarly, the
bioaccumulation (and ecosystem

i ation) potential factor is
evaluated in the same way for
radiomuclides as for other hazardous
schstances. The final rule clarifies that
radionuclides should be scored for these
factors in all relevant pathways.

" The persistence factor in the surface _

waler mrigration pathway has been

aodified so that radiommclides are

evaluated solcly on the basis of half-life,
which for HRS putposes is based on
both radivactive half-life and
volatilization half }ife. Sorption to
sediments is not considered, nor are
hydralysis, photolysis, or
biodegradation. Other than this change
in the processes considered to estimate

surface water half-ife, the scoring of the -

persistence factor is the same far
radionuclides as for other hiazardous
substances, :

The final rule extends to
radionuclides the benchmark concept
used throughout the HRS for weighting
certain targets factor values. Measured
levels of specific radionuclides at
potential exposure points are compared
to benchmark levels, and additignal
weight is given to targets subject to
;hlch;a.l conta:]:i?:tion (Kevels ] and IT).

is approach for weighti t
factors using bmchmark?;sgst?mmﬂear for
radionuclides and for other hazardous

 substances, although bath the specific
benchmark e

valaes used for .
radionuclides and fre-methods for
deriving the values are different.
Benchmarks for evaluating radienuclide
contamination parallel those used for

other hazardous substances in that
available Federai standards and
screening cancentrations are used whep
applicable. At sites with both
radionuclides and other hazardous
substances, each radionuclide and other
substance is evaluated separately. If no
individual substance equals or excesds
its benchmark, the ratios of the
measured concentrations to the
screening concentrations for cancer for
radionuclides and other hazardous
substances are added. Radianuclides
are not evaluated vsing screening
concentrations for non-cancer effects.
Specific benchmark vakues for

- radionnclides aire in activity units

instead of mass wnits, kowever, 1o
reflect the appropriate measurement
units for the level of radionuclide

" contamination. Radionuclide

benchmarks include drinking water
maximum contaminant levels {(MCLs}
for both the gronnd water and the
surface water/drinking water threat
pathways; Uraniom Mill Tailings
Radiation Control Act (UMTRCA)
standards for the €oil exposure
pathway; and . ml:a.!
corresponding to 1074 indivi cancer
risk for inhalation or oral exposures, as
derived from cancer slape factors, for alt
pathways and threats incorporating
human bealth benchmarks. The
radionuclide benchmarks are consistent
with EPA’s radionnclide risk assessment
methods in that they incorporate
standard data or assumptions about
contact/consumption rates for various
environmenta} media and radiation
dose-résponse, as well as the specific
radionuclide’s type of decay, decay
energy, biological absorption, and
biological haif-life, Furthermore,
radionuclide benchmarks for the soil
exposure pathway account for external
exposure (i.e., exposure to radiation
originating outside the human body).
from gamma-emitting radioactive
materials in surficial material as well as
from ingestion, which is the sole basis
for non-radioactive )
subistance benchmarks for the soil
exposure pathway, becanse external
exposure from gamma-emitting
radionuclides can be aq extremely
important eXposure roite.
F. Mobility/Persistence

The proposed rule added mobility

. factors to both the ground water and zir

migration pathways and modified the
persistence factor in the surface water
migration pathway to consider a greater
number-of potential degradation
mechanisms. :
The Agency received a [arge rumbe
of comments cxitical of severai aspects
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- of the ground witer mobility factor. The
most common issues nchuded:

* Concern about the use of
coefficients of aqueous migtation to
establish mobility values for inorganic
cations and anjons; ‘

"+ Suggestions that solubility values,
distribution coefficients, and other
measures be used to establish mobility
va.h:es for anions and cations; and

* Requests that the same measures of

mobility be used for organics and
inorganics. o

an'tin‘sm of the use of the coefficients
of aqueous migration focused on its
obscurity; except for geochemists, few
scientists are familiar with the measure.
In response to these comments and -
because coefficients of aqueous
migration are not available for all
hazardous substances and
radionuclides, the Agency decided to
replace coefficients of aqueous
migration. :

The majority of commenters stated a
preference for using parameters related
either to bazardons substance release
{solubility) or to transport (distribution
coefficients) as measures of mobility.

- The ground water mobility factor is
intended to reflect the fraction of a
hazardous'substance expected to be -

released from sources, migrate throngh

porous medie, and contaminate aquifers
-and the drinking water wells that draw
- from them. Because mobility is
concemed with both release and
“transport, the Agency concluded that
_mobility for all hazardous substances in
ground water will be evaluated using -
both solubility and distribution
coefficient valyes. A default value is
assigned when none of the hazardous
substances eligible to be evaluated can
be assigned a mobility factor value
‘based on available data.

A number of commenters raised
questions about the persistence factor in
the surface water migration pathway. In
general, the commenters were divided

" hetween those who wantedmore -
degradation mechanisms, considered
and those who believed the equation in
the proposed rule for calcolating half-
lives was too complex. Several
commenters suggested inclading
sorption of substances by sediments.

In response to these comments, EPA
has made several changes to the
persistence factor. The free-radical
oxidation half-life has been dropped
from the equation used to calculate half-
life because the data on which'its half-
life values are based are typically
derived from ideal, laboratory
conditions that differ greatly from
conditions found in natere; few field
validation studies have been conducted
to provide a basis for extrapolating

these laboratory values to natural
environments. Thas, EPA concluded that
including free-radical oxidation in the
persistrnce equation resulted in an

- overemphasis of the influence of free-

radical oxidation as a degradation .
mechanism. For hazardous substances
that sorb readily to particulates found in
natoral water bodies, the persistence

equation as proposed overemphasized

phase. Log K. ﬂmhganthmoflhen—
actanol-water partition coelicient, has
been added to account for sorption to
sediments.,
TheAgencymedseveml
comments concerning the mobitity
factors in the air migration patbway.
‘The most significant of the issues raised
hymmmente:swere:

* Whether consideration of mobility

in both the likelihood of release factor
category-and the waste characteristics
factar category counts mobility twice; -

* Whether the approach used in the
proposed rule properly reflected the
dynamics of releases of gases ffom
sources into the atmosphere; and

* Whether the Thomthwa:te PE
Index was sufficient as the sole measure
of parb.mla&e mobility and whether
particle size should be included.

In response to these and dther related
struchiral and air migration pathway
comments, the Agency thoroughly re-
assessed the adequacy. of the mobihty
factors in the like!:hood of release and
waste ics factor categories.
Based on this review, EPA has made
several changes to the mobility factors
in the final rule. In response to the .
“double counting™ issue, the Agency
believes there are differences between
mobility in the context of likelikood of
release and mobility in the context of
waste characteristics. The potential to
release mobility factor is a measure of
the kikelihood that a source at a site will
release a substance lo the air; the waste
characteristics mobility-factor, together
with the hazardous waste quantity
factor, is a measure of the magnitude of
release. To highlight these differences,
the names of the likelthood of release
mobility factor$ have been changed to
gas {or particulate} migration potential.

In response to comprents on air
migration pathway mobility and
structure, EPA reviewed gas and
particulate release rate models to
develop revised mobility factors that
improve evaluations of release
magnitude and duration. The gas and
particulate mobility factors in the final
rule are a result of that review. The gas
mobility factor is based on a simplified
release model and is determined by the
vapor pressure of the most toxic/mobile

hazardous substana; available tfit':r
migration to the atmosphere at the site.
The particulate mobility factor is based
on a simplified fine-particle wind-
erosion model and reflects the combined

effects of differing wind speeds and soil
moisture. Analyses indicated that soil

. molsmrewasdomnantwerboth wind

speed and particle size, which
ssenhaﬂyequalme&ectBecauseof
the comparative difficulty of

_ determining particle sizea in an SI. a

single particle size was assumed to
appiy to all sites. This constant particle
size valoe was factored into the
s:mphﬁedmodelyleldmgthefactorm
the final rule.

G. Observed Release

" The proposed HRS deseribed how to
determine whether an observed release
was significantly above background
levels based on multiples of detection
limits and backgronnd concentrations.

Some commenters stated that the
proposed revisions treated observed
release in an overly complex manner. A

. mmbﬂofm‘- enters pl'ﬂnal.ﬂy from

the mining indusiries. were concerned
about the consideration of background
concentration in determining an
observed release. {See Section I P
below for a summary of their concerns
and EPA’s response.}

As in the proposed rule, observed
releases may be established based on
either direct observation or chemical
analysis of samples. In the case of direct
obszervation, material {e.g. particulate
matter) containing hazardous
snbsta.m:es must be seen entering the
medium di or must have been
deposited in the medium.

EPA has replaced the proposed rule
criteria for establishing an observed
release by chemical analysis with
simpler criteria. In the final HRS, an

‘observed release is established when a

sample measurement equals or exceeds
the sample quantitation limit (SQL) and
is at least three times above the
background level, and available
information atiributes some portion of

" the release of the hazavious substance

to the site. (The SQL is the quantity of 2
hazardous substance that can be
reasonably quantified, given the limits
of detection for the metheds of analysis
and sample characteristics that may
affect quantitation {e.g.. dilntion,
concentration).} When a background
concentration is not detected (i.e., below
detection limits), an observed release is

" established when the sample

measurement equals or exceeds the
SQL. Any time the sample measurement
is less than the SQL. no observed
release is established. Table 2-3 of the
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final rale provides the criteria for to contamination across all pathways (AWQC) as ecological-based
determining when analyfic sampling and threats, including those for which ‘ bmcS-?a&smeMmml
informetion is sofficient for establishing  benchmarks were not originally threat. EPA received 21 comments from
an observed release (or observed proposed, becanse EPA believes that 12 commenters on which
contamination in the soil exposure this-appmadsbmhimpmvesﬂxeability - the HRS should use and whether
pathway). The final rule also provides oftheimsebidenﬁfysi!aﬁtatpose&e additional information should be
procedures to be.followed when the SQL  greatest threat to human keatthandthe - considered in establishing benchmarks.
is unavailable end defines various types environment and fncreases the interpat Opinion was divided on the use of
of detection snd quantitation limits in consistency of the HRS. (See §5 2.5, specific types of benchmarks: three

*- the context of the HRS. (See § 2.3 of the 251,252,331,33.2, 42.231,41232, commenters the use of MCLs:;
final role } : 41331, 413327 41431,42231, - three did not. Two commenters
H Benchmarks . 42232, 42331,42332, 42431, Sﬂllpoﬂedﬂlemeo_fMa&.Mo
: . L 5131.5132,631,83.2, 634,731, opposed such use, and one suggested
wmzﬁgm Jaz.llntheﬁnalm!e.ﬁf;he that EPA consider the economic impact
' priodty | : population factars and ctors of using the value of 0 (ie., the MCLG
of drinking water wells ar . refiecting the hazard to the nezrest foracamhogen)asa{mlﬁl—based
contamination of principal drinking individual for well or intake} are benchmaj?k.'l‘wocommemerssuggested
waler sugplies. To respond to this evaluated in relation to health-based including relevant State drinking water
- mandate, the proposed mle added benchmarks in all pathways. The 'standards.andonesuggestedinduding
: hﬁﬂm‘-l’“ed benchmarks to &'3 ground sensitive enviremment factor in the . concentrations based an RfDs. Ope
water and surface waler migration surface water environmental threatis  copmenter expressed concern that the
pathways; in addition, ecological-based weighted in relation to ecological-based  current Jack of water quality standards
: beachmarks were added to evaluate benchmarks; however, in the soil for many substances might make the
~-sensitive eavironments targets in exposure and air migration pathways, benchmark system ineffective in
_ suxfane_wamt. In die propased rule, - the sensitive environment factor is, " identifying sites that pose a significant
populatior factors were ivalnated at weighted simply on the basis of threat to haman health. Two
Level Iifa health-based enchmaﬂr.ha.d exposure o actual contarmination, and commenters suggested that cascinogen
been emeedef.mlft;:tual Onntammahc::t no benchmarks are used. weight of evidence should be used in
was present, hmbmvalmd The Agency chose to use benchmarks estahlishing SCs {e.g. the individua] risk
. 'hasednn:tv;f’?ah of::ree_ tion innﬂpathways-inlupmsetocommenb level should be lower for a Class A
IS RS eTa S ntnieer
. Wﬁgﬁmﬁ comments that the HRS should better ‘considering other important routes of
. m!graliuntl:oleve{sofactua] reflect relative risks and that the exposure (e.g., inhalation of hazardous
contamination { diig benchmark or  2PProaches in all pathways shonld be substances volalilized from water, or
ot benchmark). Where - consistent. The Agency hag cenclnded dermal contact with contaminated
'severa!m':: -hazardE Emm substances were that lhe%mms iuess ]‘:-ater] in establishing drinking water
‘commenters outweigh the concerns enchmagks. .
present helo:fl:;:?marks.g:i ans abaut uncertainties i the evaluation of EPA conducted 2 namber of analyses
D e pee of ) samples collectéd in air and soil and | on specific benchmarks and on the
relative to their benchmarks were added £ ;
to determine which level was usedtp - about the Iack of regulatory standards modification of factors to consider in
assign valnes. - and eritetia on which to base soil o air establishing HRS benchmarks, As a
Of the commrenters om this issue, most bnfdw that ledft:l:: Asm‘:ytnh';:t" ﬁt of pghc&mmems MLE;%;
upparted EPA's 1 to give extra benchmarks for those pathways ' A has concluded that the
eighting 1 siter e BT Carohay posed ule o shart EPA RS is improved b fncluding
exposure-point concentrations ex carefully considered pont an concentrations based on national
bgchmarks. One comme:tct:s who ? concluded that the consistent . uniform standards, criteria, or mch}s:::ty
dissented ted extra application of benchimarks across alt values as health-based or ecological
.. weighting to sites where actual pathways grovides for the most based benchanarks in all pathways and
contaminstion is documented: reasonable use of data given the threats. EPA’s concinsion is on
documentation of en obeerved release  Purpose of the HRS gs g screening tool. - several considerations. First, the
-{or observed contamination} would be- EPA generally selected specific addition of benchmarks acoss all
memymmmh@m - criteria based on applicable or relevant pathways and the vse of ARARS fior
= vahies to target factors, and the and appropriate requirements {ARARs),  those ben improves linkages
relationship of the concentration of excluding State stundards; that have with the RIFS process. That is, the HRS
- hazardous substatices to benchmarks salected for the protectivn of . henchmarks wifl be those psed most
would niot be used. The other dissenting  public health and the environment ag frequently diring RI/FSs, and the
commenter suggested that EPA re. outlined in the NCP (55 FR 8668, March additional points provided by equalling
evahuate the rofe of health-based: 8.1990). In the HRS NPRM, EPA or ing a benchmark will aid in
~benchmarks in the HRS because proposed:to use MCLs, maximmum identifying areas requiring follow-up in
“common sense, amd other laws, will contaminant level goats (MCLGs), and ‘the RIfFS. Second, the iternal
-+ discourage people from drinking water Scareemng concentrations {SCs) based on consistency of the HRS is improved by
- contamingted above benchmark levels, - cancer slope factors as ‘drinking water using benchmarks becanse
- .and because evaluating this factor will ben and Food and Drug corcentrations measured at or above

benchmark levels aie treated in a -
parallel mammer across al] pathways,
allowing more consistent and foller use
of the relatively costly sampling data
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coliected during the SL Third, the Quality Standards, National Emission weighting factors for each level be
. number of hazardous substances for Standards forHa ardous Air Pollutants  reconsidered. A fourth-commenter
which at least cne health-based or . {NESHAPs} that are expressed in suggested that Yoo of a benchmark
ecological-based benchmark is available ambient concentration units, SCs for factor is inappropriate because it is
is increased. allowing for more uniform non-cancer éffects based on RiDs for excessively conservative and difficult to

assessment of sites nationwide,

The berchmark criteria that the
Agency has concluded are most
appropriate foreach pathway and threat
are listed be]ot&rl. As discussed above,
EPA agrees with comments suggesting
that benchmarks aiso be used in the goil
exposure and air migration pathways

. and has selected criteria for these
pathways based npon the kinds of
factors discussed above. While EPA
believes the criteria for the soil
exposure and air migration pathways in
the final rule are appropriate, it is open
‘to any comments that members of the
public may wish to submit regarding
these criteria and specifically solicits
such comments at this tme. EPA asks
that any such comments be submitted
on or before (30 days after the date of
‘publication in the Federal Register).

For the final rule; l.-';_PA has selected
the following types of | in
each pathway and threat, subject to any
revisions in the criteria for air and soil
exposure that may be made in response.
to comments. {Benchmarks for :
radionuclides are discussed in Section
UIE of this preambie) .

* Benchmarks in the ground water

' migration pathway and the surface

water drinking water threat include
MCLs, non-zere MCLG3, screening
concenirations (5Cs} for non-cancer
effects based on RiDs for oral
exposures, and SCs for cancer based on
slope factors for oral exposires and 10-¢
individual cancer risk (see Table 3-10).
Because SCs based on RiDs and slope
factors are used as drinking water
benchmarks, MCLG3 with & value of 0
‘have been droppad as HRS benchmarks.

* Benchmarks in the surface water
human food chain threat include FDA
Action Levels for fish or shellfish, SCs
for non-cancer effects based on RiDs for
oral exposures, and SCs for cancer .
based on siope factors for oral
exposures and 10~ ¢ individeal cancer
risk {see Table 4-17),

* Benchmarks in the surface water
environmental threat incinde AWQC
and Ambient Aquatic Life Advisory
Concentrations [AALACs]; AALACs
will be considered ag they become
available (see Table 4-22). .

* Henchroarks in the soil exposuwre
pathway include SCs for non-cancer
effects based on RMDs for oral
exposures, and SCs for cancer based on
slope factors for oral exposures and 10~¢
individual cancer risk (see Table 5-3).

- * Benchrparks in the air migration
pathway include National Ambient Air

inhalation exposures, and SCs-for  ~
cancer based on slope fzctors for
inhalation exposures and 10~ individual
cancer rigk {see Table 6-14).

Several commenters suggested
technical refinements for deriving
health-based benchmarks. Although
qualifying information is useful and
important and is, in fact. used
extensively in the RI/FS process, the
benefits of including such information in
:ll;; ﬁ must be balancéd against it:;th
imited scope and purpose as well as the
limited data available to determine

.concentration at the paint of exposure.

Consequently, in the final rule:

* ‘All health-based benchmarks are
set.in reference to the major exposure
concern for each pathway or threat (eg.
ben 3 in the air migration -
pathway are set in reference tg
inhalation only; benchmarks in drinking
water, the human food chain threat, and
the soil exposure pathway are set in
reference to ingestion}, except for

radionuclides for which external

exposure is also considered in the soil

exposure pathway;

* All benchmarks are set in reference

" to-uniform exposure assumptions that -

are consistent with RI/FS procedures
(e.g. water consumption is assumed to
be two liters per day; bedy weight is
assulued to be 70 kg); : ;
* State water quality standards and-

_ other State or local regulations are not

included as benchmarks because they
wonld intraduce regional variation in
the HRS;

* A hietarchy has been developed to
provide a single benchmark
concentration for each hazardons
substance by pathway and threat; and

* Qualitative weight-of-evidence is -
not used in deriving SCs for carcinogens.

In the NPRM, EPA requested: -
comments on how many tiers flevels] of
actll;! contamination t:eio:nsider when
weighting populations relative to
benchmarks (i.e., which of three .
alternative methods presented should be

- adopted), EPA received two comments

on this issue and threetherelawd
comments regarding the weighting
factors for each level One commenter
supported Alternative 2 (i.e., use of two
levels of obsetvad contamination and
one level of potential contamination).
Another commenter suggested that
Level It and Level M concentrations be
combined to include the range of
contaminant levels above background,
but below heaith-based benchmarks. A
third commenter suggested that the

detect. The fifth commenter suggested
that because Level [ represents
concentrations with cancer risks below
10" populations exposed to Level IH
concentrations should not be considered

-in the population category of drinking

water threats,

EPA conducted a mmber of analyses
on the subject of benchmark tiers and
has dropped Level Il contamination. In
the final rule, Level I contamination is
defined as concentration levels for
targets which meet the criteria for actual
contamination {see § 2.5 of the final
rule) and are at or above media-specific

levels; Level T

’ contamination is defined as

concentration levels for targets which
either meet the criteria for actaal
contamination but are less than media-
specific benchmarks, or meet the criteria
for actual contamination based on direct
observation; and potential
contamination is defined a5 targets that
are potentially subject to releases (ie.,
targets that are not associated with
actual contarpination for that pathway
or threat). These.three tiers are used to

-assign values to both the nearest

individual {or well or intake) and the
population factors. As a result of EPA's
analggl:ses of benchmark isz:;es. ﬂ:éem l
weighting assigned to Level I an el.
1 contamination has been changed and
made consistent across pathways. For
example, Level [ populations are now:
multiplied by a factor of 10 in all
pathways. As in the proposed rule.
potentially contaminated populations
and nearest individuals (or wells or
intakes) are distance or dilution
weighted. -

The proposed rule summed the ratics
of all hazardoua substances to their-
individual benchmarks as a means of
defining the level of actual
contamination, and EPA requested
comments on the appropriateness of this
appiroach to scoring multiple substances
detected in drinking water. Of the 10

nine strongly oppdsed the proposed

- 2pproach, particularly when applied to

drinking water standards (i.e., MCLs}),
MCLGs, and norcarcinogens. One

.commenter supported the proposed

approach. o

EPA bas decided ;o retain the
stuniming of ratios of hazardons
substances to their individual
benchmarks, bt in a modified form, The
final rule sums measures of carcinogemnic
and noncarcinogenic effects separately:
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concentrations specified in regulatory
limits {e.g.; NAAC'S, MCLs, or FDA
Action Levels) are not included in the
sumning algorithm. EPA recognizes thiat

a more precise estimate of relative risk

woold be obtained by simpming the
ratios of bazardoes substances to their
irdividual Riflbased concentrationss by
segmgahngwbmmesac?gmm
major effect, target organ,

,-mecbanimofam!nﬁct.s!m:ha

provide a higher weight 1o populations
exposed to bazardons substances at
levels that might result in adverse health
effects. As a consequence, EPA believes
that use of the summed ratios of
hazardous sebstinces within pathways
based benchmark levels is appropriate

- for the screening parpose of the HRS.

EPA propesed and solicited comments

on a range of 10~ *to 107 for individnal
- cancer risk levels of concemn in
establishing levels of actwal _
contamination with respect to health-
based benchmarks. EPA received eight
Four conimenters sugpested restricting
the range to0 107 *to 10~ primarily

" because this range weonld be consistent
with risk levels identified in the NCI*
and used by other EPA regulatory

SCs fior carcin sbouldbes?;;me‘
individual cancer risk level. One
commenter stated that 10™4 to 107

. Superfund response. The final role
* defines only two levels of actual
contamination: significantly above
background and equal to or above
benchmark, and significantly above
background bt less than benchmark
- When an spplicable or relevant and
‘appropriate requirement does riot exist
_ for a carcinogen, EPA selects remedies
- resulting in cumulative risks that £ail
within a range of 16" *t0 10~% -
incremental individual lifetime cancer
-risk based on the use of reliable cancer
{Jl:atgm:y mformatxmr;fph‘::las selected
e 10 * sereening ri in defining
the HRS benchmark fevel for cancer risk
because it is the tower eng of the cancer
risk range (i.e., 107 to 109 identified in
- the NCP and nsed by other EPA.
regulatiry programs.
= Two commenters objected to
‘assigning releases of substances with no
bgchmarks toLevel 0 as a default
‘valve. One sngpested assigni
unknowns to Eevel mm
substances that are frequently released
or are known or suspected fo canse -
health problems are studied before

those that are not. The other objected
because “the absenc.a of data is not
data.” _ o
Because EPA has decided to adopt a
benchinark system incorporating only
two levels of actual contamination, the
default level is Level IL Ifnone of the
hazardous substances eligible to be
evaloated at a sampling location has an
applicable benchmark, but actual

- contamination has been established, the

actual contamination at the location is
assigned to Level IL
1. Use Factors -

The proposed HRS included factors to
assign values to usea of potentiaily
affected resources in the three migration
pathways: ground water use {drinking

“water and other) in the ground water

migration pattiway, drinking water and
other nse and fishery use in the sarface .

- water migration patirway, and land use

in the air migration pathway.

EPA received a number of comments
on each of these factors. The
commenters raised specific objections to
distinctions drawn various
potential uses amd to the weights
assigned to those uses. For example, for
the groend water use factor, some
commenters asserted that the HRS
should pot delineate between private
and public water sapply contamination,
For the surface water use factors, a

because of variations in rates of uptake

of hazardous substances, For the }and
use factor, two commenters urged
greater copsideration to institutional
land use becaunse of the sensitive
populations that would be exposed.
Partly in response to these comments;,
and iv an effort to simplify the HRS,
EPA has suhstantiatly revised the
uu:?ﬂ:od of incorperating resonrce use
information in targets factor categories. -
The field test indicated that collecting
data-on each of the use factors involved
considerable effort at many sites. In
addition, because of weighting factors
applied to potentially conttaminated
populations, at sites with no actual
contamination, use factors were
contributing more to the targets value
than were lzrge populations. As some
commenters pointed out, the use factors
nixed conceras about knman health
with concerns about the valoe of the
resource and, therefore, were partially
redundant with popelation factors. To
avoid redundancy with haman health
concerns as evaluated through the
population factor, EPA has made major
changes in how resour® uses are
evaloated and scored in the final rule,

In each migration pathway, the use
factors have been replaced bva ~
resources factor that assigns values to
resources appropriate for the pathway.
In addition, a resources factor hag been
added to the soil exposure pathway. The
resources factor for a pathway is
ussigned a maximum of five points if
any of the resource uses for that

distance lmit in the ground water or
surface waler tnigration pathway, within
one-haif mile of a source in thé air f‘
migration pathway. or within an area o
observed contamination in the soil
exposure pathway. i none of the uses
exdsts, the factor is assigned a value of
o .
‘I‘hemia_ﬁorinthe;mund
water migration patheray assigns a
valne of 5 for supplying water for
irrigation of commerciat focd or
commercial forage crops [five-acre
minimum}, watering of comsnercial
livestock, as an ingredientin -
commercial fosd preparation. oras a-
supply for commercial aquaculture or for
a major or designated water recreation
area [excluding drinking water use}—for
example, water parks {see § 333). A
valve of 5 is also assigned if the water in
the aquifer is nsable for drinking water,
but not used. .

~ The resources factarin the drinking
watﬂ'lhrealnflhemtfawwavtg ;
migration pathway assigns a value of 5
if the surface waleris designated by a
State for drinking waternse but not
used, or is usable but not used for
drinking water. In addition, points may
be assigned for intakes supplying water
for irrigation of commercial food or .
commereial forage crops {fve-acre
minimum], watering of commercial
livestock, as an ingredient in
commercial food preparation, or if the
water body is used as a major or
designated water recreation area (see
§.41.23.3). The fishary use factor bas
been deleted to avoid double-counting
of fisheries. .

In the air migration pathway, the
resgurces factor is assigned -a value of 5
if there is commercial agricutture or
commercial gilvicalture, or a major or
designated recreation ares within a kalf
‘mile of a source fsee § 6.3.3). The
distance of one-half mile for the
agricultural, silvicultural, and
recreattonal areas was determined by
the distance weighting factors for the air
migration pathway, which reflect the
- rapid dimiviishing of air contaminant
concentrations beyond one-talf mite
from a source. Therefore, resources
beyond this distance are not considered
_in this pathway.
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A resources factor has alsé beery
~added to. the resident population threat
of the soil exposure patliway. The factor
is assigned a value of 5 if there s, -
commercial agriculture, commercial
‘silvicultire, or commercial livestock
production or grazing on an area of
observed contamination at the site.

© J Sensitive Environments -

The proposed rule expanded the list of
sensitive environmients considerably
and, Tor the surface water and air
pathways, counted all sensitive -

_limit, tather than just the one with the
" highest assignéd vahue; for the soit -

- exposure pathway, only the sensifive’ -
environment assigned the highest value
was counted. Potentially contaminated
sensitive environménts were distance/
dilution wejglited; in the surface water
environmental threat, actual
contamination of sensitive environments
was evaluated on the basis.of
ecological-based benchmarks,

. EPA received relatively few

- comments-on issuesTelated to sensitive

' -environments. However, participants in
the Held test requested clarification of
three categories of sensitive . .

Vil nments involving spawning areas;
migratory pathways. and feeding areas
critical for the maintenance of g fish
species within a river system, coastal
emb:aj-rllpmt. or estua:g In pa.r!idcula[.
critical migratory pathways an feeding
areas were difficult to 1de¥mfy and

- seemedto provide little discrimination

ambng surface waters in some areas of

the country, = . o

EPA has redefined critical spawning

a eas to inclede shelifish beds, and has

limited the areas to thpse used for .

intense or concentrated spawning by a

given 3pecies. Critical migratory

_pathways and feeding areas have been

combined into a single category and

limited to anadromons fish {i.e., fish that
ascend from the ocean to spawnj, which
face special problems in migrating
subs:;.nﬁal distances between the ocean
and their spawping areas. These feeding
areas are further restricted to only those
areas in which the fish spend extended

~periods of time, Examples include areas

where juveniles of anadromous species
feed for prolonged periods {e.g. weeks)
as they prepare to migrate from fresh
water to the ocean, and holding areas

- along the adult migratory pathways.

Terrestrial areas used for breeding by

large or dense aggregations of

- vertebrates (e.g., heron rookery, sea lion
breeding beach} have heen added to the
list.of sensitive environments to parallel

- the spawning areas listed for fish
species. Water segments designated by .
a State as not attaining toxic water

quality standards have been removed -
because these environments are already
degraded and thus are not apalogous 1o -
the other sensitive snvironments listed.
Also, the-assigned valie for State

"designated areas for protection or

maintenance of aquatic life has been
changeéd from 50 points to 5 points (see

- Table 4-23 in final rule) to be consistent

with the points assigned inder the
resources factor for State designated
areas for drinking water use. -

In response to public coinment,
National Monuments have-been added
to'the 100-paint category on.the list of

. terrestrial sensitive enviromments

pathway. “State designated pateral

* area$™ and “particular areas, relatively

small in size, important to the
maintenance of anique biotic
communities” were also added to the
list of terrestrial sensitive environments
in response to public comment. These.
latter two categories were already
considered in the air and surface water
pathway evaluation of sensitive

- environments, (See Table 5-5.)

The method for evalaating wetiands
has been revised, partially because
participants in the field test had
difficulty identifying discrete wetlands.

- Some wetlands wete patchy and could -

be classified as one large or many small
wetlands. Other wetlands were divided
by rivers or roads, or chaniged from one
type of wetland to another, making it
unclear whether more than one wetland-
should be comted. To eliminate these
difficulties, wetlands are now evalnated .
on the basis of size and level of
contamination. In the air migration:
pathivay, wetlands are evalnated based
on acreage and level of contamination
{see § 8.3.4); n the surface water
nigration pathway, wetlands are
evaluated by linear frontage along the
surface water hazardous substaince
migration path and level of
coutamination {see § 4.1.4.3.1).
Distinguishing among wetlands on the
basis of size and level of contamination
should improve the discriminating
ability of the sensitive environments
factor. In the drier portions of the
country, where even small wetlands
{e.g., prairie potholes) are very
important, small wetlands may also
qualify as “particolar areas, rela tively
small in size; important to the
maintenance of unique biotic
communities.”

Sensitive environments other thap
wetlands are not evalvated on the basis
of size for several reasons. Most other
HRS sensitive environments tend to be
less common and less widely distributed
nationally than wetlands fe.g. see EPA's
1989 Field Test of the Proposed Revised

#R5) and, therefore. their numbers and
bourdaries tend to be easierto identify.
In addition, the value of many sensitive
environments is independent of size; for
example, the size of a critical habitat of
an en species may vary solely
due to the type of species present,
Furthermore, potential or actnat
contamination of even a small portion of
many sensitive environments—for -
example, a wildlife refuge—tends to be
viewed as unacceptable.

An ecosystem bioaccumulation -
potential factor has been added to the
wasté characteristics factor category of
the smface water environmentat threat
in response to comments that hazardous
substances that demonstrate an abitity
to bind to sediments and/or to
bioaccumulate {e.g., PCBs, mercury) tend
to pose the greatest Jong-térm threats to
aquatic organisms, The accumulation of

- bazardous substances in the aquatic

food chain ean result in adverse effects
in aquatic species and in other animals
that ingest aquatic species (e.g..
waterfowl). The ecosystem
bioaccumulation potential factor differs
slightly from the bioaccumulation
potential factor in the humanr food chain
threat, primarily in that all BCF data are
considered in deriving it'and not just
BCF data for buman food chain -
organisms.

The EPA ambient aquatic life
advisory concentrations (AALACs) have
been added to the data hierarchy ased
te assign the ecosystem toxicity value
{see § 4.1.4.2:1.1). The Natural Heritage

_ Program alternative sensitive
. environment rating factors have been

removed from the rale because of
problems that arose during the Seld
tests; field test participants found that
the availability of mformation varied
substantially among States. However, a
Natural Heritage Program Data Center
can assist in identifying many of the-
sensitive environment types listed in
Tables 4-23 and 5-5.

K. Use of Available Datq

A number of commenters stated that
all available data should be used when

scoring a site. Several cited the tiered

approach to hazardous waste quantity
a8 a madel that could be applied to
other factors. Under this method, -where
data are available. they would be used;
where data are not available, defaults or
more generalized approaches would be
applied. Several commenters
specifically suggested using this -
approach for ground water flow
direction and for scoring mining sites.
These commenters argued that it would
be less expensive and time-consuming
to use available data when scoring a site
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than to wait until the remedial
"investigation to consider the additional
information.

EPA considered modifying the HRS to
allow the use of additional data, but
determined that further expanding the
HRS to account for varying levels of
data availability is inconsistent with the
HRS's role as an injtial screening tool.
Adding tiers to various factors to
accommodate the use of 21l available
data would make the HRS considerably
more difficult to apply and could Jead to
substantial inconsistericies in how sites
are investigated and evaluated, EPA
Regions-and States would have to
determine, for each set of data

presented, whether the data quality was -

good enough for the dsta to be
considered. Debates over decisions on

. data quality could delay scoring and. -
ultimately, delay cleanup at sites.
Therefore, the Agency believes that the
limited use of tiers in the fina! HRS
represents a reasonable tradeoff
between the need to limit the
complexity of the system and the desire
to accommodate rigk-related
information that is generally outside the
scope of a site inspection.

L Ground Water Migration Pathway

.- The proposed rule included a mumber
of significant changes in the ground
water migration pathway: new
hydrogeologic factors were added;

populations were distance weighted
unless exgosed to actual contamination:
a maximally exposed individual (MEI)
factor was added: the target distance
limit was extended: & mobility factor
was added and combined with toxicity;
2nd & welthead protection area factor
was added. Figure 5 shows the proposed
ground water migration pathway and
the final rule pathway.

Ground water flow direction. Neither
the original HRS nor the proposed HRS
directly considered ground water flow
direction iz évalnating targets, The

_proposed HRS indirectly considered
direction

ground water flow direction by
weighting populations based on actual
and poiential contamination of drinking
water wells, ;
EPA received 50 letters from 40
commenters on this issue; 27 letters
responded to the ANPRM, 21 to the -
NPRM, and two to the field test report.
Commenters included eight States, thiee
Federal agencies, the mining, petroleum,
chemical, and cement industries,
utilities, and professional engineers. The
commenters supported the consideration
of ground water flow direction data, at
least in some citcumstances, Numerous
commentets urged the use of ground
water flow direction data when they are
either availahle or easily obtained. They
suggested several methods to
incorporate flow direction, including:

* Considering use of a radial impact
area when directional release routes can
be determined. Only a half circle with 2
three-mile radius for the downgradient

-portion {and a half-mile radius for the .

rest of the circle) should be considered

- when scoring;

* Differeniiating between upgradient
and downgradient areas using
topographic maps, evaluating water
levels at wells, and noting the presence
et e ot bodies: -

. i 3 to obtain
accurate data and considering selected
upgradient locations as a precaution

. against unanticipated anomalies;

* Excluding drinking water wells
where analytical data prove no
contamination is present:

* Having a “professional” review
available information and conduct a site
visit;

* Using available flow direction data
and develaping regionally based
defaults when no data are available:

*+ Installing piezemeters to determine

‘flow direction in the PA/SI phase and

when no ground water flow data are
available; :

* Incorporating ground water flow
direction into the “depth to aquifer” and _
“distance ta nearest well/population
served™ scores; and’

* Affording responsible parties the
opportunity to determine flow direction.
BILLING CODE 6550-50-M
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Figm 5

Ground Water Mlgratlon Pathway
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- Commenterg suggested that data on
ground water flov: are either readily
-available or can be easily obtained at
reasonable cost and are no more
imprecise than other aspects of the HRS.
Some commenters stated that the level
.- of effort required to estimate the
‘irection of ground water flow is no
 greater than that required to determine
;{&&.ES.’ hydrogeologic ‘parameters in the

EPA reviewed a range of options for
considering gioumd water flow direction
in'evaluating targets. For the reasons .
discussed above under “Use of
', Available Data,” the Agency decided
. - that it was not feasible to adopt a tiered

approach in the targets factors for
evaluating ground water flow direction.
EPA does not agree that increaged
. accuracy wartants the increased,
complexity of accounting for ground
“water Row direction, because this level
of accuracy is not required for a
screening toal that is intended to assess
relative risk. This level of accuracy,
however, is needed to determine the
extent of remedial action and, therefore,
is appropriate at the time of the RL -
EPA disagrees with the argument that
determining ground water flow divection
iz t;:r more difficult than ini
other ground water factors. Aquifer
interconnections and discontinuities as
well as hydraulic conductivity and .
depth to aquifer, which are evaloated in
the finai rule, are geslogic features that
are unlikely to change over the short-
~term.In conirast, ground water flow
 direction cag be influenced by factors
- such as 3éasonal lows apd pumping
from well fields. In additian, the ground
waler flow ditection may be different in
each aquifer at the site, and the
direction of hazardous suhstance
-migration is not slways tke same.as the
direction of ground water flow.
Therefore, data on ground water flow
- direction would need to be considerably
mmore extensive than would the data
required to document the other :
‘hydrogeologicfactors. EPA notes that iz
the final rule, many of the other
hydrogealogic factors considered have
been simplified and the sorptive
capacity factor has been dropped, EPA
* also notes that ground water flow
direction was not identified in SARA as
- & portion of the HRS requiring further
examination, even though ground water
flow direction was not considersd in the
original HRS and the Agency had
received criticisim similar to the above
cominents prier to enactment of SARA_

Although the final rule does not
consider ground water flow direction
directly in evaluating targets, it does
consider fow direction indirectly in the

method used to evaluate target
populations. K wells have not been
contaminated by the site, as the
commenters assume upgradient weils

. would not be, the population drawing

&omthosewellsisdistannedra weishtelzhe
and, thus; populations drawing from the
wells would have to be substantial
before a large number of points could be
i Moregver, in addition to
providing a ineasure of the population at

+ risk from the site, the target factors

afford a measure of the value of the
ground water fesources in‘the area of
the site and of the potential need for
expanded uses of the ground water.
Aquifer interconnections. Aquifer
interconnections facilitate the transfer
of ground water or hazardous
substances between aquifers. The final
rule specifies that if aquifer
interconnections occur within two miles
of the sources at the site (or within areas
of observed ground water contamination
attributed to sources at the site that
extend beyond two miles from the
sources), the intercornected aquifers are
treated as a single aquifer for the

- purposes of scoring the site. Thus, for

example, when an observed release to a
shallow aquifer has been identified,
targets using deeper aquifers
interconnected to the shallow aquifer
are incleded in the evaluation of the
combined aquifer. This approach is
common to the original as well as the
revised HRS.

In practice, EPA has found that
studies in the feld to determine whether
aquifers are interconnected in the '

. vicinity of a site will generally require”

resouTces more consistent with remedial
investigations.than Sls, especially where
installation of deep wells is necessary to
conduct aquifer testing. Thus, EPA has
in the past relied largely on existing
information to make such
determinations and the Agency finds it
necessary to continne that approach.
Examples of the types of information
usefl in identifying aquifer
interconnections were given in the
proposed rxde. This information includes
literature or well logs indicating that no
lower relative hydraulic conductivity
layer ar confining layer separates the
aquifers being assessed (e.g., presence
of a layer with a hydrautic conductivity
lIower hy two or more orders of
magnitude}; literature or well logs
indicating that a lower relative
bydraulic conductivity layer or confining
layer separating the aquifers is not
continuous through the two-mile radius
{i.e.. hydrogeologic interconnections
between the aquifess are identified);
evidence that withdrawals of water
from one aquifer fe.g., pumping tests,

aquifer lests, well tests) affect water
levels in another aquifer: and observed
migration of any constituents from one
aquifer to another within two miles. For
this last type of information, the
mechanism of vertical migration does
not have to be defined, and the
constituents do not have to be
attribntable to the site being evaluated.
Other mechanisms

interconnegtion (e.g., boreholes, mining

“activities, faults, etc.) will also be

considered. While the deseriptive fext
has been removed from the rule, the *
approaches mentioned in the proposed
rule will be used in making aquifer
interconnection determinations. In
general, EPA will base such
determinations on the best information
available; in the absence of definitive
studies and where costs of field studies
are prohibitive, the Agency will rely on
expert opinion (e.g., U.S. Geological
Survey staff or State geologists). In the
absence of such information, EPA
assumes that aquifers are not
interconnected. _

Ground water potential to release
factors. EPA proposed replacing the
depth to the aquifer of concern and
permeability factors of the original HRS
with depth to aguifer/hydraulic
conductivity and sorptive capacity
factors. EPA received more than 75
comments an these factors, in addition

- to general comments on evaluating

ground water potential to release in
response to the ANPRM.

Several commenters supported
consideration of depth to aquifer in
evaluating the ground water migration
pathway. One commenter stated that
use of a depth to aquifer/hydrautic
conductivity matrix, which was
intended to reflect travel time to ground
water, was an improvement over
comsidering these two ters
individually and additively. Concerns
wete raised, however, about how to
determine depth to aquifer. In addition,
commenters stated thﬁt the tml:-m.ile
rading for evaluating hydrogeologic
factars should be extended to four mites.
while others commented that the
distance should be measured from
vertical points as near to the source as
possible. )

Commenters generally supported the
proposal to include hydraulic
conductivity, although many believed
that the proposed method was too
complicated; several commenters
suggested that the single least
conductive layer{s) should be used.
Anotkar concern was the lack of data
for determining hydraulic cenductivity.

" One commenter stated that unless data

can confirm that the geologic strata




- Reference1 Page 28

51554 _ Federal Register / Vol. 55, No. 241, | Fridsy, December-14, 1990 / Rules and Regulations

extend throughout the entire area of 8
site, assigning a hydraulic conductivity
- value is highly questionable.

Some commenters offered alternative
approaches to evaluating hydraulic
conductivity. These included replacing
the proposed method with:

. * Assigned “confidence levels” tied to
g;ofe:f;nal estimates based on regional
. ta f

. More thau 20 comments were received
on the sorptive.capacity factor, but there
was little consensus among the -
commenters, A munber of commenters-

agreed that the factor should be added, ,

bat stated that the approach was not
detailed enough and that more waste-
 and site-specific information should be
" réquired. Other commenters agreed that
the factor was an improvemeat, but said
" that sorptive capacity should be
dropped because the waste- and site-
specific information needed for an
:llccmte evaluation caonot be caliecte;l
uting a screening process. Others sai
that it was too complex as proposed and
- should be dropped. .
field test resulty, EPA examined the .
‘depth to aquifer/hydravtic conductivity
- and sarptive capacily factors. The
examination showed that the lowest
hydranlic conductivity layer{s)
" accounted for almost all of the travel
time to the aquifer if a.one-foot or three-
- fbot minimum layer thickness was used.
-Accordingly, in the finat rule, the depth
to aquifer/hydraulic conductivity factor
has been replaced with a simpler factor,
travel time, which is determined using a
. matrix of the hydraulic conductivity and
- thickness of the lowest hydraulic
‘conductivity layer{s] with at least a
three-foot thickness. (See § 3.1.2.4 and
Table 3-7 of the final rule.]

To conform with the change limiting
the travel time factor to the jeast
conductive fayer(s), and fo meet the goal
of simplification. a change to the
sorptive capacity factor was necessary.

- The proposed mle evaluated this factor .

using all layers between the source and’
the aquifer. In reexamining this factor,
EPA concluded that depth to aquifer is
one of the majar parameters affecting
tohlsmbent%atlmﬁﬂﬁnthe
HRS ranges for chor. o
aquifer also indirectiy reflects
because, all else being equal, the effect
of these retardation mechanisms
increases as the depth 1o aquifer.

cnly th ayee) oflowet byt
only the ) west 8
nductivity decreased the calculated -
sorbent content between 10 and 93
percent. For these reasons, EPAlas
decided to replace the sorptive capacity
fzctor with 2 depth to aquifer factor,
[See § 3.1.2.3 and Table 3-5 of the final
Tule)’ .

M. Surface Water Migration Pathway

The proposed rule made major
changes to the evaluation of releases or
threatened releases to snrface water.
The pathway was divided into four
threats: drinking water, human food
chain, recreational use, and
environmental. Other changes included
consideration of flood potential; revision
of potential overland flow; addition of

- dilution weights for patentially
contaminated po

d populations; extension of
the target distance limit to 15 miles;
revision of the persistence factar to
consider more degradation mechanisms;
addition of 2 bivaccumulation factor for
evaluation of human food chain

-toxicity /persistence and populations;

addition of ecosystem toxicity to
e;aluate the environmental threat; and
addition of a maximally exposed
individnal factor (MET) factor tothe ~
drinking water threat. Figure 6 shows

- the proposed rule apd the overland

flow/flood migration component of the

_surface water migration pathway in the

final rule, )

Recreational use threat SARA stated
that the HRS should consider threats to
surface water used for recreation and
drinking water, and the proposed HRS
izcloded a recreational use threat in the

" surface water migration pathway. A

number of States, several companies
and trade associations, and twg Federal

ina

agercies identified problems with the
proposid recréational vse threat. Some
comunenters objected to weighting it as
heavily as the drinking water threat,
while others suggested that evaluating
the threat was too complicated for use
screening tool. Many commenters
said that proposed methods for
assigning values to recreation areas
were too broadly drawn 2nd that a
limited number of recreation areas

and ane commenter suggested that
recreational ases be congidered in other
pathways as well. )

"EPA’s field test indicated that the
recreztionz] use threat evaluation was

" too complex for HRS purposes and, at
. the same time, was not very accurate.

commented that the jecreation target
population was difficult to evaluate aad
that the approach for determining
population was inaccurate and time-
consuming. In addition, the population
factor did not provide meaningful
discrimination among sites. The
characteristics {e.g, capital )
improvements} of a recreatipnat site ag
the basis for determining the distance
limit used to evaluate population, but
beczuse major and minor gites may
have the same types br;fa capital
improvements (e.g., boat ramps, picnic -
facilities}, the same distance limit could
be associated with a minor recreation
area and a major recreation area. The
alternative approach would be to
Tequire actual nse data to evalaate
targets; however, site-specific
population data are not available for -
many recreation areas, making it
difficult to obtain accorate estimates of
the population at risk. The target
distance limits, which ranged from 10 to
125 miles, also contribuled to the :
problems with evaluating targets. The
Agency invited comments oa refining
these calculations: no alternative
approaches were suggested, and EPA
did not identify viable alternatives.
BILLING COOZ E550-50-M
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Figure 6

Surface Water Migration Pathway
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Figw : 6

Surface Water Migration Pathway -
Overland Flow/Flood Component

FINAL HRS
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EPA is also concerned that many
qualities of recreation areas {e.g . |
uniqueness. atiravtiveness, value)
cannot be readily quantified or
prablems for 2 screening teol. Therefore,
the recreational use theeat has been
removed from the final rele. Instead,
f:ctors related to recreationzl ese are
being incinded in the assessment of
mmrc:“&muinthe air, surface
water, ground water migration
pathways. [Seethe discassion of -
resountces factors above and §5 3.9.3,

41233,42233, and 633 of the rule.}.

companentof i Sommenne e
altractiveness/accessibility factor in the
soil exposure pathway (see § 5.21.1 of
the rule}. - '
Humnfaodchaﬂz.SARAreqlﬁm
-tbatEPAoonsidet”ﬁedamaptn
-natural resources which may affect the
huraan food chain * * =
thesnrfaeg-waternﬁgraﬁoq
the proposed rule included evaluation of
threats to buman health via the aquatic
food chain.
- A number of cominenters suggested
thntlureshia'lfobdchah:thmb'_ahnuld
also be evaluated because most of the
foodealeninthel!mm
originates on Land, terrestrial
human Food chain is, therefore, more
chah.cnmmsspedﬁmnystaﬁed
m&emw‘mﬁmm
chain threats involving irvigated -
commenter stated that the SARA :
mandahwou!dnntbefu!ﬁ]ledifunly
aquatic homee food chain threats were
evalpated. :

After condueting an investigation into
possible metheds, EPA determined that
it would not be practical to indude a
separate evaluation of terrestrial human
food chain threats in the HRS. The
terrestrial food chain is more complex
and site-specific-and is less understood
than the aquatic food chain, and jts
assessment requires considerably mare
data These factors render evaluation of
the relative risks assodated with the ~.
terresm:g humarl;} flcl'Od chain well
beyond the capability of a screenin g
system such as the HRS. The final rule,
therefare, does not separately evaluate
terrestrial human food chain threats.
These threats are, however, considered
indirectly under the resources target
cotipenents in the air migration
‘pathway, ground water migration
pathway, soil exposure pathway, and
drinking water threat portion of the
surface water migration pathway.

The proposed rule required the
estimation of bioactumulation
rotentials for bazardous substances

posing threats via the human food chain, *
One commenter stated that the -

pose less of a thireatvia the human food
Couveracly. obstanoe i gs
il e ials can

o potentials can pose
' very significant threats via the human -

food chain even if they are only

* inoderately toxic, or are present in

compiling ion potential

was not given sufficient weight in
evaluation of buman food chain threats.
E’Amhm!edﬂmuseuf he
ioaccinvlation potential daring
ﬁeldmﬁdehrmnedmﬂuegs
considerable uncertainty to thi
factm.inpairtbeeanse‘ofm_aim

was
moved from the targets factor category
to the waste characteristics factor
category so that it is evaluated
consistently with the othey waste
characteristics factors that reflect
exposure. As part of these changes, the
use of the bioaccummlation potential
factor in selecting the substance posing
the greatest-hazard also has been
modified.

The final rule broadens the definition
of actual contamiration of the bumag
food chain by modifying one criterion
and adding a new criterion defining
actual contamination. The proposed rule
defined a fishery as actoally
contaminated if (1) the fishery was
closed as a result of contamination and

- @ substance for which the fishery was

closed had been documented in an
observed release from the site, or 2)a
tissue sample from a human food chain
organism from the Sshery was found to

contain a hazardous substance at a
concentration level exceeding the
FDAAL for that substance in fish tigsue
and the sabstange had been documented
in an observed release from the site. In

* both cases, at least a portion of the

fishery must be within the boundaries of
the observed release.

Under the final rule, the fo :
criteriun (closed hishery) remains
es_sgn_ﬁaﬂy.mclnnsed,Thehuer _

human food chain from the
watershed is at a level that meets the
criteria for an observed release from the
site and at least a portion of the fishery
is within the boundaries of the observed
release. A pew criterion has alsp been:

actar value of 500 or greater either is

present in an observed release
established by direct observation or is
present in a surface water or sediment
sample at & level that meets the criteria
for an observed release from the site
and at lesst a portion of the fishery is
release, y the porti a ry
within ugnly boundaries m‘:flan observed
release is considered actually

EPA broadened the definition of
actually contaminated fiskeries on the
basis of field test results. With the more
narrow definition in the proposed rule,
few actually contaminated fisheries
were identified because: _

{1} Closed Ssheries did not exist at
most sites; .

(2) Hazsrdous substance
concentration data from tissves of
applicakle organisms were available for
only a small portion of fisheries; and

(3) FDAALS exist for only a relatively
small numker of hazardous substances.

The final rule also introduces two
levels of actually contaminated fisheries
or partions of fisheries:

* Level I: Applicable when

. concentrations of siterelated hazardous

substances meeting the criteria for
actual contamination of the fishery
equal or exceed the benchmark
concentration levels established in the
fina] rule based on FDAALS, screening
concentrations coresponding to
elevated cancer risks, and screening
concentrations comesponding to.
elevated chronic, non-cancer toxicity
risks via oral exposares. The final rule
aliows Level [ contamination to be
established based on hazardous
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- substance concentrations in tiggue
samples from “organisms other than
- essentially sessile bephic organisms
{e.g.. fish, lohsters, crabs}, even though
ese organisms.cannot be usedto -
establish observed reledses or actual
contamination. ’ Lo

** Level IT: Applicable to all actually

- contaminated fisheries (or portions of
actually. contaminated fisheries) not
meeting Level [ criteria. - :

The fina! rule assigns human food
chain populations associated with Level
! concentrations tenfold greater weight
than those associated with Level 11
dteemioig, Apeos eovtle,

* determining, where appli the part

- of afishery subject to Level I -
-toncentrations, the part sabjeét to Level
IF'concentrations, and/or the part
subject to potential contamination.

EPA received several comments
suggesting that, to be consistent with the
other threats, a maxi exposéd
individual factor should be incorporated

. into-the human food chain threat. The
. Agency agrees, and'to provide this
consistency the final rile'incorporates a
maxinially exposed individnal factor
" (the food chain individual} into the
human food chain targets facior
categary. As with similar factors in
other pathways and threats, the food
chain individual is assigned points
_according to the level of contamination,
Where actual contamination of ‘a fishery
is documented, the food chain mdividnal
- factor is assigned 50 points for Level |
and 45 points for Level I cancentrations.
‘Where no actual contamination of a
fishery is documented, but there is
docamentation of-an observed release of
a hazardous substance having 4
bioaccumulation potential factor value
of 500 or greater to a watershed
containing a fishery within the target
distance limit, the food chain individual
is assigned e value of 20 points. Where

- there are no observed releases to :
surface water or no observed release of
a hazardous substance with a .
bioaccumulation potential factor value.
of 500 or greater, but a fishery is present

" (i there is a potentially contaminated - -

fishery) within the target distance limit,
the food chain individual is assigned
pmtht: ranging from 0 to m.depend.ileg
on.the dilution weight assigned to
dssaciated surface water body: -
The proposed rule estimated kuman

faad chain production of actually
contaminated or potentially
contaminated fsheries based on harvest
datd or stocking data for those fisheries,

 if avajlable. Where such ddta werenot .
available, production estimates were
based on productivity of the surface - -

- water body or the estimated standing
crop of aquatic biota in the fisheries.
The proposed rule included a table of
standing crop-default values for
estinjating human food chain production
of the fishery.
. EPA received tmmercus comments to
the effect that the standing crop.default
table was difficult to use, provided
several different values for some water
bodies and none for others, and
provided enreliable data. Several
comuenters stated that standing crop
values are not an appropriate basis for

. estimating aquatic buman food chain

production. One commenter pointed out
that standing crop estimates do not
correldte well with harvest for varioes
water body types. Another commenter -
stated that estjmates of harvest from
fish and game officials are preferable to
standing crop default values because
- standing crop is a measure of biomass
(weight of all edible living orgaisms in
the water body) rather than
productivity. - :
EPA agrees with the commenters. In

* the final rule, estimates of fishery

human food chain production are based
on fish barvest data (including stocking

data) as opposed to standing crop data.
Wken site-specific data are not
available, harvest rates are to be

. estimated based on the average harvest

per unit area for the particular water
bady type itder assessment and the
geographic area in which the water
body is located.

Ground water discharge to surface
water. A number of commenters :h:dth
field test participants suggested that the
HRS shauld consider the potential
impact of ground water discharges to
surface water becavse contaminated
ground water can be a significant source
of surface water contamination. Field
test participants noted that some sites -

* have no overland flow route, but sutface”

water can be contaminated through -
ground water discharges. :

"EPA, agrees and has added a ground
water to surface water migration
component to the serface water
migration pathway. Figure 7 shows the
structure-of this component. The surface
water migration pathway, therefore,
now includes two components: The
overland flow/flood migration
component, which retains the structure
of the surface watér migration pathway
as proposed (except for the changes
discussed in this preamble}, and the new
ground water to surface water migration

- component: Either or both comporents
-may be scared; if both are scored, the

surface watér migration pathway score
i3 the higher of the two scores. EPA
‘selected the higher of the two scores
rather than combining them because, if
scores were combined, the amrount of
hazardous substances at the site .
available to migrate via each component
would have to be apportioned between

* the two components, The site-specific

data needed to determine the
appropriate apportioniment are rarely
available. _ .

BILLING CODE &569-50-M
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Figure"i

Silrface Water Migration Pathway -
Ground Water to Surface Water Component
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The ground water to surface water
migration componeat evaluates three
threais: drinking water, human foad
. chain, and environmental. The
component is scored only if: (1) A
portion of the surface water is within
cne mile of any source at the site that
could release to grourn.d water; (2) there
ia no discortinuity in the nppermost
aquifer between the source end the
portion of the surface water witkin one
mile of the source; and (3] the bottom of
the surface water is at or below the top
of the aguifer. The target distance limit
for the componént is detérmined the
same way as for the overland flow/
flood component. For each threat,
likelihood of release is based cn either
observed release or potential to release.
An ebserved release is established if,

and only if, there is an observed release .

. to the uppermost.aquifer, while potential
to release is based on ground water
potential to release factors, except that
only the uppermost aguifer is
considered. (See § 4.2.2.1.2)

Tke hazardous waste guantity factor
is scored in the same way it is scored for
the overland flow/Sood migration
camponent, except that gunly sources
that could release to ground water are
considered (see § 4222 2), Toxicity,
ground water mobility, and surface
water persistence are considersd in
selecting the substance potentially
posing the greatest hazard in drinking
water (see §4.22.21). By considering
ground water mobility, tke final rule
reflects the fraction of 2 hazardous

‘substance expected to be released from

the sources and to migrate through
ground water to the sarface water body.
For human food chain 2ad
environmenta} threats, bicaccumulation
{or ecosystem bicaccumulation)
poteniia! is 2lso ceasidered in selecting
the substance potentially posing the
greatest hazard (see § 42.3.2.1),

The targets faclors in this component

are evalualed in the same way as

 targets factors in the overland Aow/
flood migration componeat, except that -
a dilution-weight adfustment is :
combined with the surface water
dilution weights for populations
potentially expased tc contamination
The dilution-veight adjustment was
added becaise the HRS assumes that
hazardous substances migrate via

- groand water in zll directions from a
site. Urder this assumption, except in
those instances where the surface water
body completely surrounds the site, anly
a portien of the hazardous substances
can be assumed to reach the suface
water through the sround water. The

: dilution-weight adjustment accounts for

- the portion of the kazardous substances

assumed to be 2v ‘lable to migrate to
surface water through ground water.
The probable point of entry is defined as
the shortest straight-line distance,
within the aguifer boundarsies, from the-
sources at the site to the surface water
body. Therefore, the actual targets -
considered may differ somewhat from
targets evsluated in the overland Oow/
flood migration component because the
two probable points of entry may differ.
This approack might allow evaluation of
intakes, fisheries, and sensitive

- environments that may be exposed o

congamination from a site but ase
upstream from the point of overland

- flow entry.

N. Soil Exposure Pathway

The onsite exposure pathway, whick
was added to the HRS in the proposed
ruie, has been renamed the soil
exposure pathway in the final rele. The
pathway was primarily designed to
assess.the potential threats posed by
direct exposure to wastes and _
contarinated serficial matérials at 3~
site. It evaluated two threats—th,p
resident population and the Degrby

populatioa. In the proposeriile, the
resident population t included

three types of targets: risk
population on a iy with chserved
contamination, all other residents and
people atiending ¢chood or day care o a
properly with observed contamination; —
and terrestriai sensitive environments in
which there js observed coatemination.
The nearby population wazs based on
people who live or attend school within
a one-mile travel digfanes and who did
rot meet the criteria for resident
popalatior. Figuss 8 sammarizes the
proposed and finz] nules.

A number of commenters supported
the inclnsion of the pathway, but raised
issues related 1o its evahration. For
example, commenters objected to
#valuating the wagte characteristics
factor category solely on toxicity. Three
commenters objected to limiting the high

* - risk population to children under seven

Other commenters stated that collecting
data on the high risk populav.on weuld
be difficult. A number of commenterg
questioned how the onsiie area and areg
of contaminatien wonid be defined and

- how accessibility of the site was

evaluated.” -

In response to these coraments ang 1o
the field test results, EPA has made a
number of changes to the soil exposure
pathway. The name of the pathway has
been changed to be more consistent
with terminology wsed in the Superfund
kuman kezlth evaluation process.

As suggested by commenters, the fing!
rule limits the area within which human
targets are evaluated for the resident

pepulation threat to locations within
property boundaries and within a
distarce limit of 200 feet from an area of
abserved contamination. The 209-foat
limit acconnts for those situations where
the property boundary is very large. and
exposire to contaminated surScial
materials is unlikels or infrequent
because of the distance of residences,
sciools, or work places from an area of
observed conteminatian on the same

. To make the pathray consistent with
the other pzihwayz and in response to
Comments, the final rule inzindes
kazardous waste quantity in the waste
characteristics factor ca end
multiplies it by the factor value for
foxicity. New Factors, rasident
izdividual and nearby individaal, have
been added to make the pathway
corsistent with the other pathways. all .-
of which assign values for e
maximally-exposed individual (e g,
nearest individual or intake). Poputation
is evaluated using two levels of actnal
contamination based on health-hased
benchmarks. Separate consideration of
the high risk population (children unde: -
seven) kas been eliminated becanse the
field test indicated that this factar could
greatly add to the time and expense cf
scaring a site yet resulted in little

iscrimination among sites: This change
also makes the soft exposure pathway
mase consisteat with the other
pathways.

In the nearby population threat, ke
hazardous waste quantity factor in the
likelitood of exposure factor category
has been renamed “area of
contamination™ to reflect both the intent
of the factor and how it is evaluated.
The accessibility/frequency of nse
factor has been revised and remamed the
“attractiveness/accessibility” factor.
The revised factor emphasizes
recreational uses of areas of observed
contemination because they are most
likely to result in exposures to
conlaminated surficial materials, In
addition, the weighting of the nearby
popuiation relative to the resident
pepulation bas been reduced to befter
reflect the relative levels of exposure for
those threats.

A number of cominenters questioned
whether workers should be coented
when evaluating target populations in
the soil exposure pathway: One
commenter suggested that soil exposure
scaring should “not include activities at
facilities that presently are regulated
under the Qccupational Safety and
Hezlth Administratior. (0SHA).” Other
commenters, however, stated that
workers skould be counted in the target
population. One commentes argued that
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-~ ot counting a facility's work force is
inconsistent witk oth=r population
counting techriiques. Another
commenter szid that workers should be
included in the resident population.
because the proposed method of
calculating soil exposure pathway
scores can result in inappropriately low
scores when onsite workers are exposed
to wastes or contaminated soil.

In response to these comments, the .
Agency investigated statutory, . _
regulatory, and policy conditions that

might restrict the inclusion of workers in
the target population fo : the soil
exposure pathway. Thiz analysis found
no broad statutory or regulatory
authority for ing workers covered
by OSHA regulations from '
consideration as targets in thé HRS.
Although the definition of a releage
under CERCLA section 101(22) excludes
“any release which results in exposure

~ to persons solely within a workplace

* ' *"it only does so for purposes of
claims by workers who are already

covered by State warker compensation
laws. The legislative history of section
101{22) specifically anticipated that
autbority under CERCLA might, in
appropriate cases. be used to respond to
releases within a workplace. Thus, the
Agency concludes that there are no
broad statutory or regulatory
resirictions against consideration of
activities 2t OSHA-regulated facilities.

BRLNG CODE §550-50-M -
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: ‘Figures .
'Soil Exposure Pathway
- PROPOSED HRS , |
| | | " Resident Population Threat
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Observed Contamination Toxicity High Risk Population
. Total Resident Pepulation
Terrestrial Sensitive
Environments
+

Nearby Population Threat
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Accessibility/Frequency of Use ' '
FINAL HRS
Resident Population Threat
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Hazardous Waste Quantity Resident Population
Workers
Resources
Terrestrial Sensitive
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- g
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2 The soil exposure Ethmy is
esigned 1o accomnt expogures and
health risks resulting from ingestion of
ontaminated surficial materials, .
Hecause ingestion are
comparable for some types
and residents, the Agency hay decided
to inclode workers in the resident
population threat. However, substantial
variability in the kinds of workerg and
work activities at sites (e.g. indoor an-i
outdgor) leads to considerabls

varia 12 exposure potential
specific categories ar types of workers is
'beyondtheswpeufl-msdula

target points on a prorated bagiy &
pointrmassignedfursituwiﬂnupto -
300 workers: 10 points for sites with 101
iol.mod!w:nrkers.andmpoﬁmﬁ)r
. sreater L&)nuwurkem.l'mmng'
werkuswi!lrednoethedataeoﬂecﬁon
.-effort. Evalvation of workers is oot
affected by health-based X
{See lma.}NearbyWorke:sarenot

i nearby
workplaces would regularly visit
contaminated areas outside the Property
boundary of their workplace during the

. workday, and because there is no way.

" to estimate accurately the number of
workers who might.

'MEI factor to the

* 0. Air Migration Patlrw-y

The preposed rule m: de several
significant to te air migration
pathway in the original HRS. In
respante io the SARA mandate to
consider potential as well as acina]
releases to air, the proposed rule
included an evaluation of the potential
to release. The proposed rule also added
& mobility factor to the waste
characteristics factor category and an

Sahowsthapmposedairmxgm' tion

pathway and the final rule pathway,
'Ihepublicpmﬂdedlmmm

comments on these changes and raized

" new issnes as weil. The most significant

Rew issué corcerned the strnctural
inconsistency in the treatment of gases
and partinﬂal;es in the proposeid air
migration pathway, For example,
commenters observed that in the
polengial'to release ﬁa&ﬁm it was
passible to assign a kj containment
value to a source with good gas
containment and poor particylate
containment while assigning high source
type and mobility valuss based an the
presence of gaseous hazardous

-substarces. This combination would

yield ar inappropriately high potential -

to reiease value. This concern was also
noted in discussions with field test
personnel. ’ —

The Agency agrees with these
Commenters and investigated methods -
to better reflect the differences between
gases and particulates. As a resylt of
these analyses, EPA lias made several
changes to the final rule in both the

thood of release and waste

'In the ikelihood of release £xctor
chmguryiﬂ:eﬁnalm!eevahatesfowme
potentia toreleaselepa:auly' I gases
con hazardous
mbshmmmawwtorm

tential to release, and only those
sources containing haza
substances that cant be released as
particulates are evaluated for

Particulate potential to release. This

in potentizl torelease structre
hecessitated other changes in the
scoring of potential to release including

"development of separate gas and
" particulate source type factors and

Iigratian potential factogs, The names
of these latter factors were also changed
to highlight the differences between
potential to release “mobility” and

- waste characteristics “mobility.” (Sea

31 81213, 61223)
BRUNG CODE €560-50-4
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In addition to these changes in the
basic structure of the potential 1o
rziease factors, the £ 3al rule inclndes
several additional changes in the source
type list; migration potential factors, and
containment factors. Based on the'
experience gained in the field test, EPA
added several source types to the source
type list. Some of these additians {e.g, -

- surface impomdment {not buried/

- backfilled}: dry} simply clarify _

* classifications that were implied in the
proposed source type list. Other

.. additions; such as source types
iavolving biogas release, were '
‘considered early in the development of
the praposed HRS but were not incinded
originally in the interest of simplicity.”
Field test experience, however,
--indicated that their inclusion in the fnal
rale was necessary. Finally, new
distinctions within some source types
{e-g., the various types of piles] were
added partly in response to comments
and partly as a result of feld test
experience. As applicahle, source type
values were also revised. (See
§§61.21.2, 61222 and Table 64

The revised gas and particulate
migration potential factors are very
similar to the proposed likelihood of
releage gas and particulate mobility

factors. Several corynenters questioned

. the need for including dry. relative soil

* volatility in the final gas migration

factar. A simplification analysis

' izdicated that dry relative soil volatility
was redundant, as it was almost
completely determined by vapor
pressure- Hence, the final gas migration
Ppotential factor inchides only vapor .

"pressure and Henry's law constant. The
particulate migration potential factor ix
the final rule is sitaply the particudate
‘compotent of the proposed potential to
release mobility factor,

The containment factors were also
changed as a result of the feld test. a
r2view of recent information on covering
systems, the examination of air release

. tate models, and the puhlic camments
on thi need for simplicity in the final
rule. The final list of containment

descriptions eliminated many redundant-.

-descriptions and changed others,
‘rztaining enly those distinctions that are
. necessary based on type of source, {See
§§61.211, 61221 and Tables 6-3, 6-
§.} As discussed in Section II F above,
two new mobility factors were
develaped for the waste characteristics ©
factor category. .

Commerters generally supported the
corncept of distence weighting target
factors. However, several disagreed
with the approack used 1o develop the
proposed factor valves. Some
~ormenters suggested basing the factor

values on long-term metoarology and the
size of the site, while othérs suggested
that additional atmosph =ri¢ phenomena
(e.g.. particulate deposition} be reflected
in the final values. As a result of these
comments, EPA has revised the distance
weighting factors nsed in the final rule
1o reflect long-term atmospheric
phenomena. Analyses indicated that
particulate deposition and other similay
phenomena as well as site size were not
sufficiently significant within four miles
of a site to warrant their inchugion in the
final factor values. EPA also notes that
now incorporated in the population. -
factor value table. (See § 8.3.2.4 and
Table 6-17.) '
P. Large Volumme Wostes

Mining waste sites. A namber of
commenters representing mining
companies, irade associations, and State
and Federal agencies commented on
haw the proposed HRS wiould scare
mining waste sites; commenters
Tepresenting waste managemert .
facilities raised similar issues in regard -
to their sites. This section summarizes
and addresses the major issnes

addressed by these commenters,

Comenmﬂm raised several concerns
reganding the appropriate consideration
of background levels of metals in
docamenting direct or indirect releases
from mining waste sites. One

commenter recommended that in
determining direct releases from a
miring wasté site, EPA should consider
the natural characteristics of the site
prior to minfng and the changes in
migration rates resulting from mining.
The commenter explained that the
concentration of metals in a mining
waste pile may be similar to er less than
natural concentrations in soil or rocks
below and adjacent to thepile. To
document indirect releases, the :
commenter snggested that EPA require

collection of detailed information on site

geology and hydrological gradients to
ensure proper consideration of
background levels. Finally, the

- comunenter asseried that although it is

appropriate to weight observed releases
rore heavily than potentjal releases at
sites with synthetic organic ous
substances, the eriteria used to define

. chserved release are not valid at sites

with natural snm'eesed of metals. Adno!her
commentér agreed and suggested that |
because of background levelsof -
inorganic elements, the proposed HRS
could identify as an observed release
concentrations ucrelated to mining
aclivities. ) :
. EPA recognizes that natural
background eoncentrations of metals in
soil or rocks can affect the measured

: cohcentration necessary to establish an

observed release at a mining waste site.
This consideration is reflected in the
requirement that concentrations .
significantly above background be
shown 10 establish an observed reiease.
Mareover, EPA has clarified the
observed release criteria in the final rele
to explain that they specify minimum

i nces necessary to establish an

- observed release by chemical apalysis.

Several commenters questioned the
ireatment of metals in the ground water
mobility factor. Oné commenter stated .
tkat the propased HRS is biased against
mining waste sites because it gives
greater consideration to the accurate
assessment of the mobility of organic
substances than tg that of naturally
occurring metals, The commenter noted
that the praposed persistence factor for
the surface water migration pathway
acconrs for the degradation of
bazardous substances in the
environment through four processes.
Norie of these processes, according to
the commenter, applies to metallic
elements, whick tu:ew]ed a default value
of 3 (the highest possible score for .
persistence). Another commenter stated
that decreased mobikity was considered
only for organic compounds, even
though inerganic compounds are
immobile in some situations.

One commenter stated that adding a
metals mobility factor, as EPA’s Science
Advisory Beard (SAB) recommended,
would alfow the HRS to reflect more
accurately the potential for metaltic
elements to migrate in the aqueons
pkase, Two commenters were concerned
that metals would be assigned a “worst-
case™ default value for mobility. On the
other hand, another commenter stated
that consideration of the mobility of .
metals in the revised HRS would at least

. partially rectify the bias in the current

HRS apainst high-volume, low-

' concentration mining wastes.

- A nuimber of these commenters
appear to have misunderstood the
proposed rule. Metals were not
automatically assigned the maximum

. value as a default in the ground water

mobility factor, but rather were assigred
values based on their coefficient of
agueous migration. The final rule

" automatically assigns the maximum

value for mobiiity only to metals
establishing an observed release by
chemical analysis, which is the same
way organics and nonmetallic
inorganics are evaluated. For metais and
rretal compounds not establishing an
cbsarved release by chemical analysis,

- mobility is based on water solubility

and distrib:ition coefficient (K, the
same as for organics and nonmetalkic
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inorganics. if none of the hazardous
substances (including metals, organics,
and nonmetailic inorganics) eligible to
be evaluated for the site can be assigned
a mobility factor value based on
available data, § 3.2.1.2 of the final rule
assigns a mobility factor value of 0.002
for all of the hazardous substances. This

. . value was selected based on a review of

the range of mobility factor values
assigned to those hazardons substances
{including metals) for which data were -
available for assigning mobitity factor

. values. The value of 0.002 is clearly not

a worst-case default (which would be

1.0} . i
EPA believes that the persistence
factor is not biased against metals.
Elementa] metals do not degrade and,
‘therefore, should receive higher scores
for persistence than other substances
. subject to degradation ses.
One commenter claimed that the soil

“exposure pathway is likely to biag the

HRS scores of mining waste sites

toward higher values because such sites

contajn large volumes of wasle coveri
“large surface areas, and because of
" geographic factors, these large areas are -
seldom secured against diréct public -
access. In addition, a ing to the
commenter, the public may be attracted
* -to mining waste sites. The commenter
suggested that the suil exposure
pathway incorrectly assumes there is an
exposure because there is access to
mining waste sites,

EPA does not agree that the soil

- exposure pathway is biased againist

- mining waste sites. The pathway

evaluates exposures.of people via

- contact with surficial hazardous
substances. The Agency believes that,
all else being equal, Jarge contaminated
surface areas with public access,
including those associated with mining
waste sites, should receive higher scores

. for the soil exposure pathway than
smaller sites with more restricted
access. Even sites with lerge
contaminated surface areas are unlikely
to be assigned high scores except when

_ they are near residential areas or

include a listed sensitive environment,

As some commenters representing
mining-related activities have noted in
the past, most mines are located some -
distance From inkabited areas.

. Three commenters stated that the
-original HRS was biased against sites
such as mining waste sites that are

- characterized by high volumes of waste

‘with relatively low concentrations of

. - toxic constituents. Two of these
- commenters suggested that mining

- -wastes would be appropriate for
hazardous constituent quantity
.determination because such wastes are
rela‘ively homogeneous (compated to

-

other wastes] and, therefore, have faitly
consistent concentrations. One of these
two commentets also stated that the
hazardous waste guantity factot
equations in Table 2-14 of the proposed
rule should be revised to be less
conservative. The remaining commenter
suggested that the proposed HRS was
still biased against mining waste sites
because they are still scored based on
the quantity of waste rather than on the
concentration of the waste at the point

of exposure, ;
EPA does not agree that the HRS is

-biased against high-volume, Jow-
- concentration waste sites, The final rule

incorporates concentration data in three
factors: (1) Likelthood of release

(concentration data can be nsed for -

establishing an observed release}; {2j
hezardous waste quantity
{concenitration data, if available and
adequate, can be used far calculating
ous constituent quantity); and (3}
targets [concentrations of ous
sebstances present in drinking water
wells ar at other exposure points can be

. used to détermine weightngs for nearest

individuals (o1 wells or intakes),
populations, and sensitive environments
factors). EPA bas not exgplicitly required
concentration data for all sites because
of the substantial costs for obtaining
these data and the very high degree of
uncertainty associated with data
collected during Sls.

EPA requested that the SAB review
issues related to large-volume waste
sites before the NPRM was published,
The SAB final report is available in the
CERCLA docket. Two commenters
stated that the Agency did not
adequately consider the SAB's
recommendations for revising the HRS,
specifically those concerning the use of
mobility data.

The SAB, in its review of the original -

HRS, examined whiether large-volume -
waste sites (e.g., mining waste sites) had
been treated differently than other
waste sites and concluded that -
insufficient data were presented to
demonstrate that the original HRS was
biased against mining waste sites. -
However, the SAB noted that the
original HRS had the potential for such a
bias, particularly when scoring potential
to release, because the original HRS did
not consider mobility, concentration of
ong corstituents, and transport.

The SAB suggested several possible

modifications to improve the application
of the HRS to mining waste sites.

Based in part on the SAB suggestions,
EPA proposed several changes to the
overall scoring process tc make the HRS
more accurately reflect risks associated
with mining waste sites. notably,
addition of a mobility factor to the air

- the NPRM, de

and ground ‘water migration pathways,
changes in the persistence factor,
incorporation of a tiered hazardous
waste quantity factor that can account
for waste concentration data. and
addition of health-based benchmarks for
evaluating population. As explained in
ining speciation of
metals and pH, as the SAB had
suggested, is not feasible given the
temporal and spatial variations at

ous wagte sites and the
limitations on ST data collection.
Moregver, determining speciation is not
feasible for most substances given )
EPA's current analytical procedores;
requiring speciatior analyses would add
sibstantially to-the cost of data
collection.. - .

Two commenters stated that the
proposed HRS can significantly
overestimate risks associated with
mining waste sites that consist of high-
volume, low-concentration wastes. One
of these commenters recommended a
“preliminary evaluation system” to more -
accurately reflect the actual risks
associated with such sites and remove
any bias in the HRS relative to-other
types of sités. This commenter also
suggested that in proposing the HRS -
revisions, EPA bad ignored the results of
its own studies under RCRA sections
3001 and 8002, which the commenter
believed to be more focnsed efforts to
quantify risks from mining waste sites
than the HRS revisions.

EPA does not believe that a separate
“preliminary evalnation system™ for
scoring mining waste sites would be
appropriate. A single HRS can be
applied wniformly to all sites, aliowing
the Agency to evaluate sites relative to
each other with respect to actual and
potential hazards. The
examined the RCRA stadies cited by the
commenter before proposing HRS
revisions. Those studies, which focus on
the management of wastes at active
facilities, concluded that many special
study waste sites (e.g., mining) do not
present very high risks, while others
may present substantial risks. EPA
believes that the conclusions of these
studies and the Agency's subsequent
regulatory determinations {ie., uot to
regulate most mining wastes under
RCRA Subtitle C) are not inconsistent
with a determinatiou that some mining
waste releases can require Seperfund
response actions. Furthermore, the HRS
is designed so that-it can be applied to
closed and abandoned sites as well as
active sites.

Other large volume waste sites.
Several commenters suggested that the
proposed HRS did not meet CERCLA
section 125 requirements for sites
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involving fossil fuel combustion wastes.
These

commenters generally agreed that

section 125 réquires EPA to consider the
-quartity and concentration of hazardouns
constituents in fossil fuel combustion
~wastes and that the proposed HRS had
not adequately addressed this
.7 Une commenter supported the

~ Agency’s proposal to allow -
- comsideration of concentration data
" when such data are available, Three
- commenters stated that the proposed -

© " HRS'would often assign fossil fuel

combustion waste sites high scores in

- part becanse of the werst-case

assumptions or “default valnes” for .
certain factors {Le., hazardous waste
‘¥ quantity, toxicity, target populations).

* The commerfers claimed that fossil fuel

+ ‘combastion waste sites receive high
* scores merely because of the
~ quantity of waste, although this waste

s presents no sisnificant adverse

environmental effects, and that these
" - high scores are inconsistent with EPA’s
- findings in the RCRA section 8002 study.

- One of the three commenters suggested
ttat the proposed HRES retainad certain
-deficiencies of the original HRS, such as

- assuming that afl hazardous snbstances

" in the waste consist of the single most

- toxic constitment n the waste, i

EPA does not believe that the

approach taken in the final rule creates
a bias against fossil fuel combustion
wastes. Partly because concentraticn
dala:are considered in the final rute,
fossil foel combustion waste sites are

" not expected 10 score disproportionately
- high when compared with other types of
sites. The HRS asgsumes that it is not .

. possible to determine in a consistent
manner the relative contribution 1o risk
of all hazardous substances found at
sites. Given this assumption, EPA has

-determined that basing the toxdcity of

. the combination of substances at a site
on the toxicity of the substance posing
the greatest hazard is a reasonable and
2ppropriately conservative approach. In
many cases, the ssbstance posing the
greatest hazard is not several orders of

- magnitude more toxic than other

- hazardous substances at the site.
Therefore, the effezt of this approach on
the toxicity factor value—which is

_eveluated in one order of magnitude
scoriag categories—is not as great as
‘Some commenters have suggested (see

- also section I D). In addition, ag noted -
.above, worst-cage defaults are net
assigned for mobility; population factors
bave'no default values.
-Two commenters saggested that

because CERCLA section 125 contgins

- o statetory deadlines, EPA shogld take

as much time as necessary to -

adequately respond. These commenters
recommended that EPA extend the
tiered approach of the hazardous waste
quaatity factor to other factors to take
advantage of the extensive data on.
fossil fuel combustion wastes gefrierated
by the electric utility industry.

The Agency does not agree that the
tiered approach used in the hazardons
waste quantity facior should be
extended to other factars for fossil foel

.combustion waste sites {see also section

I K). EPA believes that creating a
separate HRS to score certain types of
sites would not allow the Agency 1o
provide a uniform measure of zelative
risk at a wide variety of sites, as
Congress intended.

One commenter recommended that
EPA consider using fate and
models currently under development to
incorporate quantitative representations
of specific precesses and mechanisms
into the HRS. EPA carefully examined
this possibility and concluded that
although the use of fate and wansport
madels could conceivably increase the

" accuracy of the HRS for some pathways.

collection of the required site-specific
data would be far too complex and
costly. Fate and transpori models are
appropriate for a comprehensive risk
assessment, but not for a ing tool
such as the HRS. In addition, EPA’s
review suggested that it would be more
difficull to achieve consistent resulis
among users, of such models than with
the HRS. EPA points out that it used fate
and trarsport models to develop the
distance weighting Tactors used in the
HRS target calculations, and also that
the HRS incorporates severaf hazardous
substance parameterg (e.g, mobility}
and site parameters (e.g, travel time}
that are components of fate and
transport models. )
Two commenters expressed concem
that the propogsed HRS fails to account
for the leachability of hazardous
constituents as required by CERCLA
section 1257 According to the '
commenters, some hazardons
constituents pose no risk via gronnd
water because they will never be
released to that medium. Thus, even if

* hazardous waste quantity and

concenlration are considered
adequately, hazardous waste quantity
scores for fossil fuel combustion sites
will be erroneousty high unless
leachability is considered as well,

- EPA examined the availakility of
leachate data and the feasibility of using
such data for calculating hazardors
substance quantity for all types of
sources and wastes. The Agency
decided 2gainst using leachate
concentrations because:

* Leachate data are not available for
all sources and wastes, and available
leachate data on high-volume waste
and some landfills have limited o
applicability for estimating the quantity
of leachable hazardous substances;

» Leachate data derived from 1=b
studies are limited and do not
realistically represent the universe of
fleld conditions snch as heterogeneity of

“wastes, chemistry of leachate, and

deasity and pore volume of dispased
wastes: and

* Any method for using leachate data
could not be consistently or umiformty

. applied to all sites. |

" EPA also examined the feasibility of
“developing site-specific leachate data
for estimating leachable hazardosus
substance quantity for the groand water

. migration pathway. EPA decided against

this option because reliable estimation
of leachable bazardous substance
quantity requires comprehensive
sampling of site-specific keterogenecus
waste, which wounld be prohibitively
expensive and not feasible. In some
cases, such sampling wouid be
techrically unfeasible and unsafe.

EPA evaluated alternatives for
developing a surregate for estimating

" leachable hazardans sibstance quantity.

The Agency fornd that adding the
mobility factor to the-ground water
migration pathway; based both oz
solubilities and distribution coefficients
{X.8) of hazardons substances, and )
multiplying it by the liszardous waste
guantity factor would be a feasible
alternative for approximaling the
fraction of hazardoas subistance
quartify expected to be released 1o
ground water.

Q. Consideration of Removal Actions
{Current Versus Initia] Conditions}

The criginal HRS based tha
evaluation of factors on initial
conditions. In the preamble to the
proposed rule, EPA specifically
requested comments on whether sites
should be scored on the basis of initial
o curry, 2t coniditions. The principal
question is whether the effect of

‘response actions. such as the remdval of

some quantity of the waste, should be
considered when sites are scored. Initial
conditions are defined by the timing of
the response action: that is, initia!
conditions are the conditions that
existed prior to any response action. For
sites where no response action has
oceurred, initial and current conditions
are the same for evaluating sites.

Of the Z5 commenterg responding to

 this issae, 15—including all industry .

commenters—supported scaring an
current conditions. Ia the preambls of
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the proposed rule, EPA presented two
approaches for ronsidering response
actions in HRS scores: (1} Consider
these actions only for those pathways
and factors for which they are most
appropHtate; and (2) consider these

. actions in all pathways, but make
exceptions at sites where initial
condmons more accurately reflect risks.

Those who stated a preference

. favored the second, specifying that the
exceptions should be clearly defined in
the final rule. These commenters stated
tthat scoring all pathways on curvent
conditions would encourage responsible
parties to clean up sites quickly. They
reasoned that if cleanaps are delayed,
the threat of migration of the hazardous
substances increases; therefore, scoring

-on current conditions is consistent with
the intent of CERCLA because it
encourages rapid remedial action. One
commenter said that scoring on initial
conditions made little sense when, as a
result of the cleanup, the level of
residval contamination was below the

level required by CERCLA.

. Several proponents of scoring on

. current conditions stated that EPA's

. concein that responsible parties would

_cleanup sites just enough to avoid being
listed on the NPL was unfounded. They
argued that the proposed scoring systein
is too complicated to manipulate, and
that predicting the effect of partial- -~ -
cleanups on the final score would be -
difficult.-Others suggested that where
contamination remains, sampling during
an SI'will discover it.

Ten commenters did not fully support
scoring on current conditions. Only one
opposed any cansideration of curzent
conditions. Several commenters
supported scoring the soil exposure and
air migration pathways on current
condifions. Others stated that response
actions should be considered only when
‘the actions are conducted under Federal
or Stiate direction, or when the action
constitutes a complete cleanup. Several
added that State actions should not be
considered bécause it would penalize
States with active remedial programs.

- (One commenter suggested scoring sites
on-both current and initial conditions: if
the response action had addressed all
hazards, then the current conditions
score should be used. .

Based on public comment. EPA has
decided to change its policy on

" consideration of removal actions. The

Agency dgrees that consideration of

such actions in HRS scores is likely to

increase incentives for rapid actions by

. responsible parties, reducing risks to the

- public and atiowing for more cost -

‘effective expenditure of the Fund. In
making this decision, EPA tried to

- balaxnce the benefits of considering

removal actions in HRS scores {e.g.
increased incentive for rapid actions)

‘while also ensuring that the HRS score

reflects any continuing risks at sites
where contamination occurred prior to
any response action.

Therefore, EPA will calculate waste
quantities based on current conditions.

However, EPA believes the accuracy of

this approach depends on being able to
determine with reasonable confidence
the quantity of hazardous constituents
remaining in Sources at the site and the
quantity released into the environment.
As a consequence, where the Agency
does not have sufficient information to
estimate the quantity of hazardous
constituents remaining in the sources at
the site and in the associated releases, a
minimum factor value may be assigned -
to the hazardous waste quantity factor
valne. Thus, removal actions may not
reduce waste quantity factor valoes
unless the quantity of hazardons

constilents remaining in sources and in -

releases can be estimated with
reasonable confidence.
In addition to providing incentives for

- early response, this approach also

provides incentives for patentially
responsible parties lo ascertain the
extent of the remaining contamination at
sites. Potentially responsible parties
undertaking remaoval actions will have’
the primary respoasibility for collecting

-any data needed to support a

determination of the quantity of
hazardous constituents remaining. EPA
expects responsible parties may need to
conduct sampling and analyses to
determine the extent of hazardous
substance migration in soils and other
media in order to estimate with
reasonable confidence the quanuty of
bazardous constituents remaining.

EPA decided not to limit the

.consideration of response actious to .

certain pathways (e.g. the soil exposure
pathway} because this would overstate
the risk at sites where removal of
wastes has eliminated threats in afl
pathways. Moreover, & more limited
approach to consideration of response
actions would provide less incentive for
rapid ,csponse action.

- EPA will evaluate a site based on
current conditions provided that
response actions actually have removed

wastes from the site for proper disposal -

or destruction in a facility permitted

. under the Resource Conservation and

Recovery Act [RCRA), the Toxic
Substances Control Act [TS(CA]J, or by
the Nuclear Regulatory Comrnission.
HRS scoring will not consider the effects

..of responses. that do not reduce waste

guantities such as providing alternate -

" drinking water supplies to populations
- with drinking water supplies

' contaminated by the site. In such cases,

EPA believes that the initial targets
factor should be used to teflect the
adverse impacts caused by

-contamination of drinking water

supplies: otherwise, a contaminated
aquifer could be artificially shielded
from further remediation. This decision
is consistent with SARA section 118{a},
which requires that EPA give high
priority to sites where confamination
from the site results in closed drinking
water wells. Similarly, if residents are
relocated or if a school is closed
becanse of contamination due to the .
site, EPA will cansider the initial targets
in scoring the site.

As noted in the proposed rule
preamble, EPA would only consider
removals conducted prior to an SL EPA
believes that the SI is the appropriate
time to evaluate conditions, because it is
the source of most of the data used to
score a site. Becanse response action at
sites may be an ongoing process, it
would be burdensome to recalculate
scores continually to reflect such
actions.

In response to commenters, EPA also
considered whether response actions
should be considered in HRS scores
only if they are performed under a State
or EPA order: EPA decided not to
choose this epproach for two reasons.-
First, it would diminjigh the incentive for
an expeditious response at the site if a
signed order were required. Second,
because a response action must be
conducted before the SIto be
considered in the HRS score, there
would be litde information on site
conditions upon which this order could
be based. -

EPA has also decided not to
differentiate between respouse actions
initiated by States and those conducted

- by other parties. The Agency believes

this approach will help ensure
consistent application of the HRS by
avoiding situations where two similar
sites are scored using different sets of
rules: Moreover, although the Agencyis
sympathetic to conceims about

" disincentives to States for initiating

actions, it believes that such cases will
be rare. Many State {and Federal)
removal actions are interim measures

- desigmed to stabilize conditions at the
- site. Given the more limited definition of

fesponse action noted above [e.g..
removal of waste from the site for
disposal or destruction in a RCRA-
permitted facility), many actions
conducted by States would not be
considered in HRS scoring. In addition,
in many cases, State and Federat
removal actions are undertaken after an
51 has been conducted. As noted above.
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EPA will only consider removals
conducted before the Sl iny the HRS
score.

R Cutoff Score ‘

In the NFRM preamble, EPA proposed
- that the cutoff score for the revised HRS
be functionally equivalent to the cursent
cutoff score of 28.5. The Agency also
requested comment on three proposed -
options for determining functional
"‘i“i‘&".l 1: Seo both the
= Option 1: Score sites using bo
original and final rule, then use
statistical analysis to determine what
~revised HRS score best corresponds to
28.5; :
= Option 2: Choose a score that would
result in an NPL of the same size as the
NPL that would be created by using the
originial HRS; and -

* Option 3: Identify the risk level that
would correspond to 28.5 in the ariginal
HRS and thén determine wh‘th;t revxs]ed

HRS score corresponds ta that risk level.
* Some commenters stated that there
cannot be a functional equivalence if the
revisions have any meaning. They
argued that if the revisions meet the
statotory mandate to make the HRS
more-accurale, the scores should he
different and, therefore, cannot be
related. Several commenters supparted
the use of a functional equivalent, but
were divided about which optinn shouid
be used. One commenter stated that the
28.5 score should be evaluated to

Getermine whether it reflected mininmm

risk levels. If it did, the commenter

suggested that a functional equivalent

" would be appropriate and should be
determined using equivalent risk levels

{option 3}, bnt also with an eye toward

keeping the NPL to a manageable size
{option 2). . .
Commenters not supparting the use of
- a fancticnal equivalent suggested a
variety of alternative approaches,
ncluding:

* Establich ihe cutoff score based on
risk, without regard to the current cutoff
level ‘or a functional eguivalent:

* Leave the score at 28.5;

* Propose a new cutoffscoreand a -
description of methodalogy in a public
netice with a 60-day public comment
period;” .

* Lower the catoff score to pravide an
incentive to responsible parties to ~ |
undertake remedial efforts and make it
possible for sites where 3 removal
action has taken place to make the NPL,
thus redecing the controvessy over
whethér to score sites based on curreat

“conditicns; - '

* Raise the cutolf score by at least 20
points; o

* Eliminate the preseat cutoff score
by creating categories of sites instead of

individual ranks as a means of
prioritizing NPL sites;

* Amend the NPL ar.aually to include
only those sites that deserve priority
attention (e.g., arphaned aites) and are
likely to receive Superfund financing: or

* Rank all sites showing any degres
of public health andfor envirenmental
rigk on a relative scale and peiform

- remedial activities based on available.

funding.
In addition, four commenters felt that
tie cutaff score for the fival yule should
not be fixed until the techmical merits
and potential scores of representative
sites are tested and campared vsing
both the current and proposed HRS.
Further, one commenier noted that the
field test did not indicate the .
relationship between the revised HRS
score far a given site and the current
score; another added that unti this
equivalency issue is clarified, -
meaningful comment on any propssed
ravisions cannot e made. ’
Based on-an analysis of 110 test sites,
EPA has decided nét to change the
cutoff score at this time. This conclusion
was reached after applying all three
approaches to setting a cutoff score that
would be fanctionally equivalent to 28.5.
Ir its analysis, the Agency scared field
test sites with both the original and
revised HRS. The data from these test
sites show that few siles score in the
range of 25 to 30 with the revised HRS
model, The Agency believes that this

raage may represent a breakpoint in the -

distribution of site scores and that the

. sites scoripg above the range of 25-30

are clearly the types of sites that the -
Agency should capture with a screening
model. Because the analysis did not
point to a single number ag the
appropriate cutoff, the Agency has
decided to continue to emplay 285 as a
management tool for identifying sites
that are candidates for the Nationial
Priorities List. '

- EPA believes that the cotoff score has
been, and should continue to be, a
icechanism that allows it ta make
objective decisions on national
priorities. Because the HRS is intended
to be a screening system, the Agency
has never attached significance to the
cutoff score as an indicalor of 2 spectfic
level of risk from a site, not has the
Agency intended the cutoff to reflect a
point helow which no risk was present.
The score of 28.5 is not meant to imply
thet risky ard nan-risky sites can be -
precisely dislingnished. Nevertheless,
the cutoff score has been a useful
screening taol that hag allowed the -
Agency to set priorities and to move
forward with studying and, where
approzriate, cleaning up hazardous

waste sites. The vast majority of sites
scoring above 28.5 in the past have been
shown to present risks. EPA believes
that a cutoff score of 285 will continue
to serve this crucial fimction.

IV. Section-by-Section Analysis of Rule
Changes |

Besides the changes dis¢ussed ibove,
EPA has made substantial editorial
revisions in the rule being adopted
today. Source characterization is
discussed in section 2 of the final rule,
along with factors that are evaluated in
each pathway. These factors mclude
hazardous waste quantity, toxicity, and
evaluation of targets based on
benchmarks. The order of presentation .
of the patliways bas been changed to
ground water, surface water, soil -
exposure, and air. Following the four
sections describing the pathways, a

i

- section has been'added explaining how

‘to evaluate sites that have radionuclides

eitier as the only hazatdous substances
at the site or in cambination with other
hazardous substances.

In general, descriptive text that -
provided background information has
been removed as have references and
data sources: the sectigns have been
rewritien to make the rule easier to read
and to apply. The figures‘presenting
overviews of the pathways and the
scoring sheeis have been fevised
threughout tg reflect changes i the mle
and assigned values.

‘This section describes, for each
section of the rule 2nd eack tzble, the
specific substantive ckanges; editorial
changes that do not affect the centent of
the riie arz not generatiyneoted.

Section1 Iatroduction

The text explaining the backgrouad of
the HRS and describing the rule has
been removed. Definitions of a number
.of additional terms used in the rule have
been added for elarity. The definition of
“hazardous substance™ has been revised
for clarification. The definition of “site”
has been clarified and now indicates

.that the area between sources rray also

be considered part of the site: The
‘definition of “source” has beer: revised
to exgplain that those voiumes of air.
‘ground water, surface water, or surface
water sediments that become
contaminated by migration of hazardoas
substances are not considered a source,

"except contaminated ground water

plumes or contaminated surfzce water

" sediments may be considered a source if

they cannot be atitibuted to an
identified source. In addition. the
definitior of source now includes soils
contaminated by migration of hazardous
-substances.
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Under the original HRS, the Agency
. took the approach tha* all feasible
efforts should bé made to identify
sources before listing a site on the NPL-
If. after an appropriate effort has failed
io identify a source, the Agency
believed that the contamination was
. likely to have originated at the type of
source that would be addressed upder
Superfund, such sites were listed.
Subsequent investigations after listing.
have generally identified a specific
source. In some cases, EPA has not
listed contaminated media without
_clearly identified sources because it
appeared the source of pollution would
not be addressed by Superfund
programs: an example of such a sovrce
would be extensive, low-level
contamination of surface water
sediments caused:by pesticide
applications. EPA has found this
" approdch to be generally workable and
will continue to evaluate, or a case-by-
.case basis, whether sites with no
identified sources should be listed.
Where contamirated media with no
identified sources exist, the final rule
‘generally assigns a hazardous waste quantity
factor value ko such contamination. with the
value depending on whether there are any
targets subject to Level I or Level I ‘
' concentrations. For contaminated sediments
in the surface water migration pathway. if
there is a clearly defined direction of flow.
target distarices are measured from the point
of observed sediment contamination that is
. farthest upstream. For ground water plumes:
* and for contaminated sediments where there
- ts'mo clear direction of Row. the center of the
- observed ground water ot sediment )
contamination is used for the purpose of
measuring target distance limits.

Section 2 Eva?uatiqns Common to
Multiple Pathways '

- This section covers factors and
evaluations common to multiple
pathways. The major changes to these
factors include: observed release criteria
have been revised; the toxicity factor -
has been charged to a linear rather than
a log scale; scales for hazardous waste

- quantity have been made linear and
expanded, and the hazardous waste
-quantity minimum value has been
changed; the waste characteristics
factor category score is now obtained by

- multiplying the factor values and using a
table to assign the final score: use of
benchmarks has been extended to all
pathways and to the nearest individual
{well/intake} factor; 2nd the methods for
comparisons to benchm rks have been
changed as have the benchmarks used.
The purpose of this part is to make the
rule less repetitious by presenting fufl
explanations of the evaluation of certain
factors only once rather than in each
pathway in whick they ocenr.

Exceptions related to radionuclides are

noted throughout the rule and
referenced to Section 7.

Section 2.1 Qverview. Introduces the
pathways and threats included in HRS
scoring. . ’

Section 2.1.1 Caleculation of HRS site
score. Provides the equation used to
calculate the final HRS score.

Section 2.1.2 Colculation of pathwey
score. Indicates, in general, how
pathway scores are calculated and
includes a sample pathway score sheet
{Table 2-1).

Section 21.3 Common evaluations.
Lists evaluations common to all
pathways.

Section 22 Characterize sources.
Introdueces source characterization and
references Table 2-2, the new sample

" source ‘characterization worksheet.

Section22.1 Identify sources,
Explains that for the three migration
pathways, sources are identified, and
for the soil exposure pathway, areas of
observed contamination are identified.

Section 22.2 Identify hazardous
substances associated with a source.
Covers information previously provided
in the introduction to the waste
characteristics factor category. ..

Section 223 Identify hozardous
substances available to a pathwoy.
Explains which hazardous substances
may be considered available to each -
pathway. For the three migration - )
pathways, the primary limitationon -
availability of a hazardous substance to
a pathway is trat the substance must be
in a source with a containment factor.
value, for that pathway, greater than (;
that is, the hazardous substance must be
available to migrate from its source to
the medium evaluated. For the soil
exposure pathway, the primary
limitation is that the substance must
mezet the criteria for observed -
contamination and, for the nearby
threat. it must also be accessible.

Section 2.3  Likelihood of releose.
Specifies the criteria for establishing an
observed release {discussed in section
IE G of this preamble) and explains that
D stential to release factors are o
evatuated only when an observed
release cannot be documented. Table 2~
3. which replaces Table‘2-2 in the

- proposed rule, provides the revised

abserved release criteria for chemical
analyses for the migration pathways.
Table 2-3 is also used in establishing

. observed contamination for the soil

exposure pathway. -

Section 2.¢ ~ Waste characteristics.
Dafires the waste characteristics factor
category.

Section 2.4.1 Selection of substcnce
potertiollv posing grentest hczard.

Explains how to select the substance
potentially posing the greatest hazard.
Section 2.4.1.1 . Toxicity factor.
Explains how to assign toxicity values.
Changes in the approach to scoring -
toxicity are discussed in section I D of
this preamble. Table 24 {proposed rule
Table 2-11) has been revised to make
the assigned factor values linear rather
than logarithmic values; however, the
relationship among the values has not

- changed, A provision to always assign

lead {and its compounds) an HRS
toxicity factor value of 10,000 was
added as a result of changes since the
time of the proposed rule in the way
EPA develops chronic toxicity values for
lead (i.e., reference doses, in units of
intake {mg/kg-day), are no longer

.developed for lead).

Section 24.1.2 Hazardous substance
selection. Lists which factors are
combined, in each pathway or threat, to
select the hazardous substance :
potentially posing the greatest hazard.

‘For each migration pathway, each

substance eligible for consideration is
evaluated based on the combination of
toxicity (hwnan or ecosystem) and/or
mobility, persistence, and -
bioaccumulation {or ecosystem
bioaccumulation) potential. The
substances selected for each pathway o
threat are those with the highest ‘
combined valués. For the soil exposure
pathway, the substance with the highest
toxicity value is selected from among
substances that meet the criteria for
observed contamination for the threat
being evaliated. The use of
bioaccumulation in the selection of
substances in the human food chain
threat bas changed as a result of the

- structural changes discissed above. In

the proposed rule, only substances with
the highest bioaccumulation values were
evaluated for toxicity/persistence; in the
final rule, the substance with the highest
combined toxicity/persistence/ -
bicaccumulation value is selected in the
human food chain threat of the overland
flow/flood migration component. For the
ground water to surface water migration
component, mobility.is also considered.
This revised method better reflects the
overall threat.

. Section 24.2 Hazardous waste
guantity. Describes how to calculate the
hazardous waste quantity factor value.
as explained in section HI D of this
preamble. The explanation has been
simplified from that presented in the
propcsed rule, and a discussion of
unallocated sources has been added. A
discussion clarifying the methad for

“evaluating hazardons waste guantity ir

the sail exposure pathway was also
added. and clarifying Yanguage on this

1
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- ‘wastestream quantity based on the mass
of the wastestream. An explanation of
the treatment of RCRA hazardous -
wastes has been added to clarify the
scoring of tiese wastes, : .

Section 24213 Volume. Explains
how to assizn a value for source volume.
Section 24.214  Area.Explains how
to 2ssizn a value for source area. ‘
“Section 24215 Calculation of
source hozardoes waste quantity valve,
Explains how to assign a value to'source
- haZardous waste quantity.
Séction24.2.2 Ca]adatran of
hazardous waste quantity foctor value.
‘Exphmshowhoasmgnafacmrva!nem
hazardous waste quantity using Tahle
‘2-8. The values ir Table 2.8 incinde

- seversl changes. The cap applied to the
factor value [ie., the lowest hazardous
waste qnanhty value required to assign

. thé maxinwm factor value) hag been

increased to reflect more accurately the
range of hazardous sobstance quantities
fouzd at waste sites. The cap is set
‘based on the maximum quantity found

&t current NPL sites. Rather thaii being

assigned 2 maximum of 100. as in the -

potential). Values are assigned by
placing the product of the waste

characteristics factors into ranges of one -

order of magnitude, to a cap of 10% (102
if bioaccumulation potential is
consi

Section 2.4.3.1 Fodctor category
value. Explains how to nse Table 2-7 to

" assign a valué to waste characteristics

when bioaccuomulation {or ecosystem
bioaccumulation} potentaal ismot .
congidered.

Section 2432 Factor category
velue, considering bisaccumulation
Fotential. Explains how to use Table 2-7
to assign a value to waste
characteristics when b:oaccumulatlon
(ar ecosystem bicaccumulaticn)

potential is considered.

Section’25  Fargets. Explains how
targets factors are evaluated. This -
approach generally involves three levels
of evaluation (Level 1, Level 1, and
Potential) and the use of media-specific
concentration benchmarks, 29 discussed
in section I H of this preamble. Level
I has been dropped; use of benchmarks
kas been extended to ali pathways and
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point was insetled throughout the proposed rale, the assigned factor . to factors that assign values to the
subsections of § 2.4.2 Table 2-13 from = - values range to 1,000,000. Bach factor - nearest individnal {well/intake). Also
the proposed rule has been eliminated. = value less than the cap is assigned for discusses assigning level based on
- Section 2421 * Source hazardous quantities that range across two orders  direct observation and describes when
waste quontity. Details the measures ~ of magnityde. The two-ordar-of- tissue samples that do not esteblish

. that may be considered in evaluating magnmdemnmreﬂealhemcatamly _ actual contamination may be used in

- hazardous waste quantity for a source - in estimates of both quantity and comparisons to benchmarks.
or‘area of observed contamination. concentratian of the hazardous Section 2.5.1 Determination of level

- Section 24211 Hazerdous substances in sources and associated of actual contamination at a samplirg

constituent quantity. Explains how to releases as well g uncertainty in location, Explains the approach used for

- assign a valve to the hazardous - identifying all sources and associated - evaluating the level of actual

. constitsent quantity factor. An releases. Using the ranges also contamination at a sampling location:
explanation of the treatment of RCRA simp] docomentation requirements, changes have been made 1o allow the
hazardous wastes has been added to Non-zero values below 1 are rounded to leve! of aciual contsinination in the -
_ clanrythescmmanftheaewastes. 1o ensure that sites with smali human food chain threat 1o be based on
Evaluztion Equations (pmpoaed rule receive a riom-zero scote for waste. anisms that catmot be used to
Table 2-14), has been revised in several  characteristics. When hazardous :;gab.lish'an”nbserved leage.
‘ways. The constant divisor of 10 has “constituent quantity data are . A Py
been moved from these equations andis  incomplete, the minimmm hazardous Section 252 Comparison to

. now incorporated into the factor values waste quantity factor vatue is 10, except  benchmarks. Lists benchmarks and
assigned using Table 2-6. Twotypes of  for: (1) Migration pathways that have explains how to determine whether
surface arenowhstadtn' any target subject toLevel Ior I benchmarks have been equalied or
enstre that buried surface concentrations; and (2} migration - exceeded (see section I H of this -
impoundments are treated pathways where there has been a preamble); chianges liave beem made to
appropriately. The term “tanks” has removal action and the hazardous waste = allow the level of actual contamination
been added to containers other than quantity factor value would be 100 or i the human food chain threat to be
drums-to clarsify how tanks should be = greater without consideration of the based on tissue samples from aquatic
evaluated. Alss, equatinns for removal action. In these cases, the food chain organisms that cannot be

" calculating hazardous waste quantity minimurs hazardous waste quantity used to establish an observed release.
based on area have been revised based  facior value has been ed to 100 Section 3 GmuadWatengmban
on a study of waste sites. The study {see sections HI C and IIf Q above for Path

" indicated that new depth assumptions furtherd:munofl.henewmmmnm vy o
should be used for some sources: the values). ‘Ihegroundwatzrmlgrahonpathway
‘land treatment equation was revised Section 24.3 Waste chamdensm: evaluates threats resulting from releases

" based on data from the same shidy factorcutega:yvahre.Expiamshowto - ar’potential releases of hazardous

. about typical foading rates in land assign a valoe to the waste s substances to aquifers, The mzjor
treatreent operations, characteristics factor category. As changes specific only:to this pathway

Section2.421.2 Hazardous " thscussed al;ovg theﬁnalwastepped include replacement of the depth to

- wastestream quantity. Explains how fo aracteristics factor value is ca at  aquifer/hydrantic conducti and

assign a value for bazardous 100 {1,000 with bicaccamulation. - - quifer/by oy

_sarptive capacity factors with travel

time and depth to aquifer factors; 2
revised approach for assigning mobility
values; removal of the ground water use
factors and théir replacement b
resources factor; evalvation of

nearest well factor based on

benchmarks; and revisions to scoring of
sites having both karst and non-karst
aquifers present.

Section 3.0 Ground Water Migrction -
Pathway. Descriptive text hagbeen .
removed. I-‘igure 3-1 has been revised to
reflect revisions to the factors
evaluated. and Table 3-1 has been
revised to réflect the new {actor
category values througheut

Section 3.0.1 General
considerations. The tile kas been
changed.

Section 3.0.1.1 Ground water target
distence Kmit. An explanation of the
treatmient of contaminated ground water

" plrmes with no identified source has

been added. For these plumes,
measuremen! of the target distance limit
begins at the center of the area of

" observed ground water contamination:
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that karst aquifers underlying any
‘portion of the sources at a site are given
special consideration in evaleating ° -
depth to aquifer and trave] time.

Section 31.2.1 Containment.
Explanatory text has been removed and
the ground water containment table is
referenced. Only sources that meet the
minimun size requirement (ie., that

us waste guantity

'valueufﬂSurh!gher]areusedm :
assigning containment factor values.
This requirement bas been added to

--enigure that very small, uncontained
sorrces do not unduly influence the
score. For example, a site might have a _
large, but highly contained source and 2
very small, uncontained source; without
a minimum size requirement, potential -
to release could be assigned the

maximum vatue based on the very small’

" source, which could overestimate the

potential hazard posed hy the site. fno

source meets the minimum size
requirement, the highest ground water
containment factor value assigried 1o the
‘sources at the site i3 used as the factor -
value. Table 3-2—Containment Factor
Values.for Ground Water Migration
‘Pathway, has been simplified by
combining repetitious items and has
been moved from an attachment 1o the
. proposed rule into tha hody of the rule.
- . Section3.1.2.2 Netprecipitation. A’

- new maphas been added as Figure 3-2

‘to assign net precipitation factor values.
The equation for calculating monthly
potential evapotranspiration was :

* clarified. Descnptwe text has been
removed. -

. value of 0 is no longer ess
" mobility, as had been the case under the

to karst aquifers.

Section 3.1.2.5 Calculahan of :
pateutral to release factor vahie. Text.
has been revised toreﬁectnewfactor
namesg.

Section 3.1.3 Calculatron of -
likelthood of telease factor category
vehie, New value of 550
based on. oBserved release has been

‘added. -

Sectign 3.2 Waste characteristics.

- Descriptive text has beeii removed.

Section 3.21 Toxicity/mobility.
Descriptive text hasbeen removed.

Section 3.21.1 Tmmty. References
§2411

Section 3.212 Mabdzty As
discussed in sections IH F and IH P of
this preamble, the method for assigning .
mobility values to hazardouvs substences
has been revised. Table 3-8 has been
revised. Mobility values are now linear
rather tham categorical place holders
and are assigned in a matrix combining
water solubility and distribution
toefficients. Mobility values may now

varybyaquerforaspeuﬁchazardous .

substance. The maximum mobility value
is no longer assigned based on observed
release by direct observation. A factor
igned for

proposed rule, where categorical place-
bolder values were used; because
mobility is now multiplied by toxicity
and hazardous waste guantity, essigning

" 0 valve would result in a pathway

score of 0. This result could understate
the risk posed by 4 site with a large
volume of highly toxic kazardous

the center is deterinined based on Section 3123 Depth to aguifer. As - - substances with low mobility. '

available data. described i sectivn I E of this _Furthermiore, given ths uncertainties
‘Section 3.0.12 Aquifer boundaries.. - preamble, the depth to aquifer factor has about estimates of mobility in ground

Descriptive text has been removed replaced the sorptive capacity factor . water and their applicability in site-

- Section 3.0.1.21 Aquifer ancl is no longer combined in @ matrix specific situations, EPA determined that
interconnections. Descriptive text has with for scoring. a0 value should not be assigned to the
been removed as have examples of _ Tahle 3-5 is new and thé factor mobihty factor under any conditions.
information useful for identifying aquifer  values. The depth to aquifer factor " Section 3213 Calculation of

" interconnections. reflects the geochemical retardation taxmty/mobxhty factor value. Text has
-Section 3.0.1.2.2 Agquifer capacity of the subsurface materials, been simplified. Table 3-9 (proposed
discontinuities. Descriptive text has wlnd: generally increnses as the depth rule Table 3-10), the matrix for assigning
been removed. . . increases. Depth to aquifer facior values  factor valnes, has been revised to reflect
Section 2.0.13 Karst aguifer. are assigned to three depth ranges.. the linear nature of the assigned values.
‘Descriptive text has been removed, and ifying language was added related - Values for a specific hazardous :
references to factors have béen revised . to karst aguifers. X substance may now vary by aquifer.
to reflect changes in factors. Text was - ‘Section 3.1.24 . Truvel time. As Section 3.22 -Hazardous waste
- - added to clarify that karst aquifers . discussed in section I L of this ' quantity. References § 24.2
underlying any partion of the sources at”  preamble, this factor replaces the depth ~  gappip 523 Celculation of waste
a site are given special consideration. to aquifer/hydraulic conductivity factor  pormeoricsics factor cotegory value.
Section 3.1 Likelihood of release. end is based on the least conductive " Text has baen revised to indicate the
Descriptive text has been removed. lager(s) rither than on the conductivities multiplication of the factors, the new
Section 3.1.1  Obsgrved release. of all layers between the hazardous mamnmvalue.andﬂ:etal;leusedto
Description of the cxiteria for substances and the aquifer. Table 3-7 assign the factor categary value,
establishing an observed release has _has been revised to reflect these Section 33 - Targets. Text has been
been revised as discussed in Section HI' . clianges. Table 3-5 from the proposed mvisedmuﬂactat?:neﬁmsfor
. G of this preamble. rule has been remmbered as Table 3-6. factars. Descriptive text has been
e Rt relense, o ICXtembow bobtaininformation to o ory Table 3 10 (Table 3.12 in the
Texthasbeenrevmedtoreﬂectchangu sco:ethmfa.ctorhaabeenremuved. oposed rule) has been modified to list
in the factors evaluated and to clarify language was added related pro

the revised benchmarks in this pathway.
“Section 3.3.1 Nearest well, Title has
been changed from maximally exposed
individual. Te¥%t has been added to
acplmnhow to evaluste nearest wells
with documeirted contaminatiori (at -

" Level I and ) and those potentially

contaminated. Text was added to 2ssign
Level H contamination to any drinking
water well where an observed release
was estabilislied by direct chservation.
This section also explains how to
evahate wells drawing from karst
aquifers. Table 3-11 hag been renamed
and the factor values have been
changed. See section Il B of this
preamble for a discussion of the changes
to assigned values for this factor.

. Section3.3.2 Population. As
discussed in section I H, population is

. evaluated using health-based
benchmarks for

for drinking water. For
populations potentially exposed,

population ranges are used to evaluate

- "the factor. This section explains whom

to count for population. Populations
served by wells whose water is blended
with that from other drinking water
.sources-are 1o be apporticaed based on
the well's relative contribution 1o the
total blended system. The fule includes
insirucﬁunsonﬂutypeofdatatouse
when relative contributions
of wells and intskes. This change is
intended to reflect more accurately the
exposure to populations through

- blended systems. The rule also includes
. instructions on how to appartion
population for systems with standby

wells or standby surface water intakes.
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Section 3321 Levelof
contamination. Explains haw to
evaluate papulation hased on
concentralions of hazardous substances
in samples. Text was added to assign-
Level I contaminatior to auy drinking
water wells where there is an observed
release by direct observation.

Section 3322 Level ]
concentrations. Explains how to :
evaluate pogulations exposed to Level 1
.concentrations. The scoring cap was
eliminated, and the multiplier {ie.,

weight} is now 10. -~
| Section 3323 Level I
concentrations. Bxplains haw to

" - evaluate populations exposed to Level T

* concentrations. The scoring cap was
eliminated, and the multiplier (j.c.,
weightjisnow1. - o

. Section 33.24 Potential - -
contaminetion. Explains how to assign:

-.-values to populations potentially
‘exposed {o contamination from the site.
The formula for calcalating population
values kas been modified to refiect both
the revised method for evalzating karst

.- aquifers (see below) and the use of .
from Table 3-12, which has besn added
to assign distance-weighted valves for
populatides in each distance category.
distance category and are thex added
across distance cal iex, and the sum

. is divided by 10 to derive the factor
value for potentially contaminated
popuiation. The assigned values in

" Table 3-12 were determined by
statistical simulation to yield the same

' population value, on average, as the nse
“of the formolas in the proposed rale. The

_use of range values has been adopted as
part of the simplification discussed in
section HY A. The rounding rufes have
also charged. The method for evaluating

“karst aqmifers hags been simplified and is

explained in this section Table 3-14 in
- the proposed rvle, which inclnded
dilution weighting factors for the general
case and for two special cases, bag been
. removed, and the two special karst
cases are no longer evaluated. {The

. gererally applicable dilution factors for -

karst have not andareall
incorporated inta the distance-weighted
population values in Table 3-12) The
scoring cap was eliminated, and the
multiplier [Le., weight] is now 0.1.
Section 3325 Calculation of
- poptlation factor value. Has been
revised to reflect the changes in the
evaluation of actually contaminated
wells. The founding rule has also been -
. changed, and the scoring cap was
eliminated. .
Section 3.3.3 Resources. Describes
how points are assigned to resource
uses of ground water. Points may be

- revised td reflect the new divisor for

" component or both may be scored. For.
. each component, three threats are.

- fcod ckain threat, and envitonmenta!

assigned if there are no drinking water ~ overland flow potential to release :
wells within the target distance limit, factors; modifications to the human food
but the water is usable jor drinking chain threat including addition of a food
water. This scoring allows for ’ chain individual; medifications to the
consideration of potential future uses 6f  treatment of bicascumulation potential
the aquifers. {See section I I of this and addition of a similar factor, -
preamble for a discassion of the relative ecosystem bicaccumulation potentia), to
weighting of these factars.) the evaluation of the environmental

Section 3.34 Wellhead protection
orea. Explaine how ta assign vaiues to
this factor. The maximuwmn valoe is

threat; modifications to the persistence
factor; revisions to the dilution weights;

3 : additions of benchmarks, extension of
assigned when a source ar an observed  benchmarks to evakuation of the nearest
release lies partially or fully within a intake, and addition of levels of
wellhead protection area applicable to contamination to the human food chain.
the aquifer being evaluated, and this targets; modifications to criteria for
value has been changed fromS0t0 2010 ogiapliching actual food chain
adjust for scale changes. Anew o ation of the
mmunformmgthlsfact_orhasbeen surface water use factor; addition of 2
addehgifka “etﬂ‘“d pmt::honarea resources factor to the targets
appli to the aguifer being Rl i : .

 evaluated is within the target distance "o tiou (1 the drinking water threat:

and revisions to sensitive environments.
- Section 4.0 Suarfoce Water Migration
FPathway. New structare of the pathway
is explained. Descriptive text has been
removed. Figure 4-1 has been revised to
reflect revisions to the factors

Limit and neither of the otker conditions
is met. a value of five is assigned. This
change allows the HRS to place 3 value
¢n the resource,

Section 3.3.5 Calculation of rargets -
Jector category valne. Has been revised

ta reflect changes in th ames. evaluated, and Table 4-1 has been
'Ic';:e renrding rule ll::las ﬁef:hcgal:lged. revised to reflect the new factor
and the scoring cap was eliminated, category values throughont

Section 34 Ground water migration

FOUT Section 4.0.1 Migration components.
score for ap oguifer. Text has been

* Explains how to score the two migration
" components. TR
Section 402 Surface water
categories. A definiticn of coastal tidal
wate:s bas bein added. Some surface

normalizing pathway scores.
Section 1.5 Calcwlation of ground
water migration pathweay score. Text

has been simplified. bodies in thi

,In addition to the above noted Catepoy awess Hotod S e e
phanges. the sorptive mpw'rg;%f: B2s  in the proposed rule (g,-ga-_: bays and
depth to aquifer factor as have the gsgﬁma we‘:liands have)i:reen
tables used to assign values tn this added to the definition of lakes; salt
factor['l'able:sa—ﬂandar-?inﬂle ) mh’mm tected.by
proposed rule). The ground wateruse  J5E 2N O S TBRY B Y e
factors have also been eliminated as Swal ° :
have the tables used to assign their deiinition of lakes. Ocean has been
values (Tables 315 and 516 inthe defined more precisely as areas.
proposed rule). Figures 3-2, 3-3, and 34 eavrard . H
and Tables 34, 3-8, 3-9, 3-13 of the Tertitorial Sea. c"“"g“;"’ ays have

. propesed rule have been removed . been removed from, and wetlands

‘certiguous to the Great Lakes have been
- added to ocean and-ocean-like bedies.

These definitiona! changes/

clarifications more accurately reflect the

different characteristics of the water
_bodies.

Section 4.1 Overlond flow/flocd
ntigration component. As discussed ia
seciion Il M of this preamble, the

Section 4 Surface Woter Migration
Fathway
The amface water migration pathway

evaluates threats resulting fromn releases
or potential releases of hazardous .
substances to surface water badies. One
major change to this pathway is the
addition of 2 new component for scoring

ground water discharge to surface swriace water migration pathway has
water; either this component or the been divided into two components. The
overlard flow/Hcod migration - overland flow/flood component is

essentizlly the surface water misration
pathway as proposed except that the
recreaticnal use threai has been
eliminated.

threat. Other major ckarges specific to Sectior 4.1.1 General

this pathway include elimination ofthe ~ considerciions. Consists of several
racreationa! vse threak; simplificaticn of . sobsacticns. :

evaluated: drinking water threat, human
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Section 4.1.1.1 Definition of the
hazardoys substance migration path for
overland flow/flood migration
component. Text has been simplified.

. -Section 4.1.1.2 Target distance limit.
Explains target distance limits for sites
in general and adds an explanation of
how ta calculate the target distance
limit-for contaminated sediments with
no identified source. For these latter
sources only, when there is a clearly
defined direction of flow, the target
distance limit is measored beginning at
 the observéd sediment contamination
farthest upstream; when there is no
. tlearly defined direction of flow, the
target distance limit is measured from
- the center of the area of observed
sediment contamination. Discusses the
- determifiation of whether surface water
targets are subject fo actual or potential
contamination. Also, text was added to
-assign Level Il to targets subject to
actual contamination based on direct
observation.
‘Section 4.1.1.3 Evaluation of the
overland flow/flood migration

. compeonent. Explains that for multiple
watersheds, highest score assigned to a
watershed is nsed instead of summing
watershed scores as proposed.

Section £.1.2 . Drinking water threat.
Descriptive text has been removed.
. Section4.1.2.1 Drinking water
threat—likelihood of release. Text bas
been simplified to clarify when potential
to release factors need to be evaluated.

Section 41211 Observed release,
Text has been revised to reflect the
changed maximum value, )

. Section 4.1.2.1.2. Potential to release.

Text has been revised to refiect the
changed maximum valie and has been
simplified. )
. Section £12.12.1 Potenticl to
release by ovérland flow. Explains

when overland Alow potential to release

is not evalaated.
Section 4.1.212.1.1 Coritainment.

‘Text has been revised to reflect changes
in the numbering of the containment

" table. Only sources that meet the
minimum size requirement (i.e.. that
have a source hazardous waste quantity’
value of 8.5 or higher) are used ir
assigning containment values, This
requirement has been added to ensure
that very small; uneontained sources do-
not unduly influence the score. For
example, a site might have a large, but
highly contained source and a very
‘small, uncontained source; withouta
minimum size requirement, the potential
to release could be assigned the -
maximum value based on the very siall
source, which couid overestimate the

- potential hazard posed by the site. Ifno

source meets the minimum size
requirement, the source with the hishest

surface water containment factor value
is used. Descriptive text has been
removed. Table 4-2, Containment Factor
Values for Surface Water Migration
Pathway, has been simplified by
combining repetitious items and has
been moved from an attachment to the
proposed ruleé into this section of the
final rule. : .
Section 4.1.21.2.1.2 Runoff. Texton
;valnap‘_ng rainfall has been simplified
Y removin tory references.
The m::;s mber has been
simplified by substituting a sil group
designation in its place. Fable 44
{proposed rule Table 4-2) has been
revised to list only the soil group
designations. Based on analyses of
runoff and actwal drainage area sizes,
Table 4-3 (proposed rule Table 4-3} has
been revised by changing the divisions
of drainage area size, Table 45
(proposed rule Table 4-4) has been -
revised to reflect the changes related to
the use of soil group designations. Table
4-6 {proposed rule Table 4-5) has been
revised so that the heading in the t=ble
reads Rainfall/Runoff Value; the values.
assigned have been adjusted on the

* basis of both the higher maximnum valee

assigned to the factor category and the
analyses described above. Explanatory
text-has been removed. ’

Section 4.1.2.1.2.1.3 -Distance to
surface water. Values assigned to
distance to surface water factor values
in Table 4-7 (proposed rule Table 4-6)
have been yevised to adjust for the -
higher maximum assigned to the factor
category. 7

Section 4.1.21.2.1.4 Calculotion of

- the factor value for potential to release
» by averland flow. Has not been changed

except for assigned valune.

‘Section 4.12.1.2.2. Potential te
release by flood. Descriptive text has
been removed.

Section 4.1.2.1221 Contoinment
{flood}. Text inr Table 4-8 (proposed rule
Table 47} has been revised to '
incorporate new language on required
documentation on containment. The
requirement for cettification by an
engineer has been dropped. The new

"documentation requirements have been
" added to make the rule consistent with

RCRA requirements, .
Section 4.1.2.1.22.2 Flood frequency.
Values assigned to this factor by Table

49 {proposed rule Table 4-8} have been -
. revised to better reflect probabilities

and to adjust for the higher maximum
assigned to the factor category.
Descriptive text has been removed.
Section 4.1.21.223 Calculation of
the factor volue for potentiai to refegse
by flood. Has been revised to reflect a
minimum size requireraent for sources.

Section 412.1.23 Calculation of
potential to release factor value. Text
has been simplified, and the assigned
value kas beén changed.

- Section 4.1.21.3. Calculation of
drinking water threat—likelihood of
release factor category value. Text has
been simplified. The maximum value
has becn changed, and the maximum for
potential to release is no longer equal to
the maximum for observed release.

Section 4.12.2 Drinking waler
threat—waste characteristics,
Descriptive text has been removed.

Section 4.1221 Toxicity/
persistence. Editorial changes have been
made. .

Section 4.1.221.1 Toxicity.
References § 24.1.1L

Section 412212 Persistence. As™
discussed in section I F of this
preamble, several changes kave been
made to this factor, including the
deletion of free-radical oxidation as a
decay process and the inclusion of

" consideration of K, to account for

sorption to sediments. Table 4-10

.(proposed rule Table 4-9) has been
“revised to change the values assigned

from categorical numbers to linear
scales. The divisions ameng the half-

- lives for rivets, oceans, coastal tidal
- ‘waters, and Great Lakes have changed

based on & study of travel time, and the
text has been modified to c]al.:ii;yhthe )
‘procedure for determining whether to
base the persistence factor an lakes or
on rivers, aceans, coastal tidal waters,
and Great Lakes. A factor value of 0 is
no longer assignéd for persistence, as

" had been the case under the proposed
- Tule, where categorical place-holder

values were used; because persistence is
now multiplied by toxicity and
hazardons waste quantity, assigning a 0
value would result in a pathway score of

. 8. This result could enderstate the risk
“posed by a site with & larpe volume of

* highly toxic hazardons substances with
. low persistence. Furthermore, given the

ancertainties about half-life estimates
and their applicability in site-specific
situations, EPA determined that a 0

“value should not be assigned to the
_persistence factor ender any conditions.

The text has been modified to clarify
selection of an appropriate default
value: Table 4~11—Persistence Values—
Log K. has been added. Descriptive

" text has been remqved.

Section £.1.221.3 Calculotion of
toxicity/persistence factor value. Table
reference has been changed to reflect

- the change in numbering. Table 4-12

(proposed rule Table 4-10) has been
changed to reflect the multiplicative
relationship. .
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Section 41222 Hazdrdous waste
- quantily. References § 2.4.2. )

Seclion .1223 Colculation of
drinkifg woler threat—waste .
characteristics factor category valie.
Text has been revised to indicate the
multiplication of the factors, the new -

- maximumm value, and the takle used to
. ‘assign the fdctor category value.

" Sectiond4.1.2.3 Drinking water
threat—targets. Descriptive text has
been removed. Text was added to
-~ assign Level H to actual contamination
* based on direct obgervation,

. Section 41.23.1 Nearest intake. Title

and the factor name have been changed.

-As discussed in Section IIE B of thig
- preamble, this factor is now assigned
_values based onhealth-based :

benchmarks. Instraetions for how to

assign dilution weights to closed Lakes
-and lakes with no sarface flow entering
-have been added. Table 4-13, Sarface

‘Water Dilution Weights (proposed mle

Table 4-11), has been revised to add

more types of surface water bodies and
‘to change the dilntion weights. These
- changes have been made to reflect more

accurately the flow ranges of water
bodies and ave based on analysis of
<ata on flow rates and diletion.

Section 4.1.232 Population. ps
-explained above, population is

- evaloated based an two levels of actual

" contamination. Targets potentially
contarvinated ave dilution weighted and
are assigned values based on ranpes.

Papulations served by intakes whick are
-blended with water from other drinking

water sotrces are to-be appartioned

based an the intake's refative
contribution to the tetal blended system

The rale inciudes instructions on the

type of data to use when d Hi

relative contributions of intakes and .

wells. This change is intendeq to reflect

more accurately the exposure of - -
- populations through blended systems.

- The rule alse includes instructions on

how to apportion population for systems
- with standby wells or standby surface

water intakes.

Section 4.1.23.21 Level of

' contamiratian, Explains how 10
. evaluate population based on the level
of contamiration to which they are
exposed,

Sectian 4.1.2.3.2.2 Level 1
' concentrations, Descriptive text hag

been removed. The scoring cap wag
eliminated, and the multiplier (ie., .
‘weight} is now 10.

Section 4.1.23.23 Level It

 concentrations. Text has been simplified

. and revised toreflect the changes
discussed above, The scoring cap was
eliminated. and the multiplier (i.e..
weight} is row 1. :

. Section4.12324 Potential
contominetion, Equation ised o
calculate this factor hag been revised as
discussed above. A new table, Table 4-
14, Dilution-Weighted Population Values
for Potential Contamination; Factor for
Surface Water Migration Pathway, has
been added to assign values, which are
then added across diﬂé;“m s-.nl;face
water body types and divided ¥ 19 ta
derive the value for potentially
ccntaininated fion. The 2ssigned
values in Table 411 for each population
fange category were determined by
statistical simulation to yield the same
population value, on average, as the use
of Ede formulas in the proposed rule. The
use of range valves hag been addad as

- part of the siplification discussed in

section I A. The roundirg rule has also
been changed, the Scoring cap was
eliminated, and the maltiplier (i.e..
weight) is cow 0.1. .

Section 412325 Calculstion of
papulation factor value. Explains Low to
combine values assigned to the three
population groups. The rounding rule
has also been changed, and the scoring
cap was eliminated.

Section .1.233 Resources. As
discussed in section IN | of this
preamble; this factor has been added to
account for. the potential impact of

‘surface water contamrination on

Tesource uses.

“Section 4.123.4 Calculation of
drinking wuter tiireat—targets factor
category value.Has been revised to
reflect thechanges in this fyctor
category. The rounding rule has also
been changed, and the scoting cap was
eiiminated, ..

Section41.24 Calenlotion of
drinking water threat score fare
watershed. Text has been simplified.
The divisor has ed.

" Section 4.1.3 ' Human food chain
threat. Descriptive text has been
removed. )

" Section 4.1.3:1 Human food chain
threat—Jikelihood of release. Section
references have been ed. -

Section 132 Human food chain

‘threat—waste characteristics. Text has -

been simplifed.

Section £1.3.21  Toxicity/
Ppersisteace/bivaccumulation. Text has
bzen simplified and modified becduse of
the change in the use of
bicacoumulation potential in seleciing

the substa_.nce‘poten:ia!ly posing the

greatest hazard. -
Section 4.1.22 1.1 Toxicity. Has been

* changed to reference § 24.1.1. Also

‘thanged so that evaluation of toxicity is

‘not limited to substances with the

highest bioaccumulation potestial.
Section 4.1.5.21.2 Persistence.

Clarifies how to evalyate persistence for.

_hazard has

contaminated sediment sources, and
adds coastal tida! waters as a category
of surface water. Also changed so that
evaluation of persistence is not ligyi ted
to substances with the highes: '
bioaccumulation potential.

Section 4.1.3.21.3 Bioaccumulotion
potentiol, 4s described in section [} M
cf this preamble, the method of
accountiang for bisaccumulation

" potential in the gelection of the

‘substance potestially Pposing the greatest
_ changed. In the fiza)
rle, bisaccumulation potential is
considered together with toxicity and
Persistence rather than as a primary
selection criterion. Thig was
mzde bezause ali thres factors are now
scoted on Enear scales. In addition.

_where data exist, separate

bioconcentration factor values are
assigned for salt water and fresh water;
e text now clarifies that the higher of
these values is used for fisheries in
brackish water and for sites with
fisheries present in both sai: watez and
fresh water, The adjostment for
biomagnifieation has been dropped
because it tanded to dovble count
bisaccumulation. Both Table 4-15 (Table
4-11in thé proposed nile) and the text
have beea modifiad 1o clzrify the data
hierarchy for assigning bicactumulation
potential factor values: Also, Tahle 4-15
now makes it claar that the assigned
values for bioaccumuelation potential are
or a linear scale.- )

Section 4.1.3.21.4 Calculation of
taxicity/pemistmceﬂ:ioaccumulaﬁon

. factor value. Explains how to caicnlate

a foxicity fpersistence fbicaccomulation
value. Table 4185, Toxicity /Persistence/
Bioaccumulation, has been added to
assign the factor value,

Section 4.13.22 Hazardous waste
quantity. References § 41225

Section 4.1.32.3 Calculation of
Feman food chain threat—wasie

" charatteristics factor category valve.

Text has been revised to indicate the
multiplication of the toxicityfpersistence -
‘and hazardous waste quantity factor

-values, subject to a maximur., 2nd the

further multiplication of that product by
the bicaccumuiation potential factor
value. subject to a maximam for this
second preduct, ard to reference the
table for assigning the factor category
value.- e

Section 133 Human food chain
threat—targets. Has been revised to
reflect addition of the new iood chain
individual and the deletion of the fishery
use factor. Ay discussed in section Il M
of this preamble, criteria for establishing
a fishery subject to actual .
contamination have been revised. Text
was added-to describe the additional
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tissue samples that can be nsed to
establish Level I contamination.
" Section 4.13.3.1 Food chain

- individual. As discussed in section [1 M

of this preambie, this factor is new. This
'section explains how to assign a valae
to'the factor. .

Section 4.1.3.3.2 Population. Has
been chauged as disc::ssed in section HI
M of this preamble.

- Section 413321 Levell
" concentrations. The approach to )
calculating this factor value has been
‘revised as discussed in section I M of
~ this preamble. The rounding rule has
-been changed, the scoring cap was
“eliminated, ard the multipkier {i.c.,
weight] is now 10

Section £1.3.322 Levelll

concentrations, Explains how to assign

- values as discussed in section HIM of
this preamble. The rounding rule has
been changed, the scoring cap was
eliminated, and the multiplier (ie.,
weight) is now 1.

Section 41.3.323 Potential human
food chain contamination. The approach
1o calculating this factor value has heen
revised as discussed in section Il M of
this preamblie. The rounding rule has

* been clianged, the scoring cap was
eliminated, and the multiplier (i.e..
- weight) is now 0.1 :

Section 4.1.3.3.24 Colculation of the
population factor value. Text has been
revised to omit the maximum. The
rounding rule has been changed, and th
scoring cap was eliminated. :

Section 4.1.3.33 Calculotion of
human food chain threat—targets factor
category value, Explair_lls howto -
calcnlate the targets value. The rounding
rule has been changed, and the scoring
cap was eliminated.

Section 4.1.3.4 Calculation of human
food chain threat score fora watershed.
Text has been simplified. The divisor
has changed. .

- Section 4.14 Environmental threat.

Descriptive texthas been removed.

Section 4.14.1 Envirenmental
threat—likelihood of release. Section
‘references have beer changed.

. Section 4.14.2 Environmental
threat—waste chaeracteristice.
. Descriptive text has been removed.

- Section 41421 Ecosystem toxicity/

persistence/bioaccumulation. Text has

been revised to inclode the addition of

ecosystem bioaccumulation potential as

a multiplicative factor.

- Section 4.1.4.21.1 . Ecosystem

" toxicity. The approach for evaluating
ecosystem toxicity has been revised. -
Additions have been made to the data

" hierarchy {see section Il ] of this
preamble), and a default value of 100
was added to cover the situation where
-appropriate agpatic toxicity data were

unavailable for all of the substances

" being evaluated. T “le 4-19 (proposed

rule Table 4-23) has been revised to -
make the factor linear and to eliminate
the rating category of 0 (except when
data are unavailable for a given
substance}; these changes make the
ecosystem toxicity factor mare
consistent with the toxicity factor in the
other pathways and threats. Text was

. added to clarify the evaluation of

ecosystem toxicity for brackish water.
“Section 4.14.21.2 Persistence.
Section references have been changed.
Clarifies how to evaluate persistence for
contaminated sediment sources, and
adds coastal tidal waters as a category

_of surface water.

Section4.14.2.1.3 Ecosystem

bioaccumulation potential As explained

in section T J of this preamble, this -
factor is new for this threat and is
evaluated similarly to {(but with several
key differences from) the :
bicaccumulation potential factor in the
beman food chain threat.

Section 414214 Calculation of
ecosystem toxicity/persistence/ .
bioaccurrulafion factor value. Section
references have been changed. Table 4-
20 (proposed rule Table 4-24) has been
changed to refiect the changes in the
values for the factors. Table 4-21. )
Ecosystem Toxicity/Persistence/
Bivaceomulation Values, is new:.and
assigns values for the combined
toxdcity/persistence /bicaccumulation’
factor. )

Section 41.4.22 ' Hazardous waste
quantity. Section references have been
changed. '

Section £1423 Calculation of
environmental threat—waste
characteristics factor category value.
Text has been revised to indicate the
multiplication of the ecosystem toxicity/
persistence and hazardous waste
quantity factor values, subject to a
maximum, and the further multiplication
of that product by the ecosystem :
bicaccumulation potential factor value,
subject to @ maximum for this second
product, and to reference the table for
assigiing the factor category value.

Section 4.14.3 Enpvironmental
threat--targets. Descriptive text has
been removed.

- Section 4.14.3.1 . Sensitive
environments. Explains how to evaluate
sensitive environments. Table 4-22,
Ecological-Based Benchmarks for
Hazardous Substances in Surface
Water, has been revised as described in
section IM H of this preamble. The
rounding rule has alse been changed.

Section 414311 Level I
concentrotions. Explains the new
methed of evaluating wetlands based on

wetland frontage, or. in some situations,

wetland perimeter Table 4-23, Sensitive
Environments Rating Values, has been
revised as discussed in section [T § of
this preamble. Table 4-24, Wetlands
Rating Values for Surface Water
Migration Pathway, has been added to
assign values to wetlands based on the
total length of wetlands. The scoring cap
was eliminated, and the multiplier fi.e..
weight] is pow 10

Seclion 4.143.12 Level II
concenirations, Has been revised to
reflect the method of evaluating
wetlands. The scoting cap was
eliminated, and the muitiplier (i.c..

weight] is now 1.

- Section 4.1.4.3.1.3 - Potential
confamination. Has been revised to
reflect the method of evaluating
wetlands. The rounding rule has also
been changed, the scoring cap was
eliminated, and the multiplier (ie..
weight) isnow 01 -

Section 41.43.1.4 Calculation of

' environmental threat—torgets factor
- category value. Has been revised to

remove the maximum from the targets
factor category. The rounding rule has
also been chz

Section £144 Calculation of
environmental threat score for a
watershed. Divisor for the threat has
changed. A cap of 60 was explicitly
placed on the environmental threat
score, which results in the same

- maximum possible threat score as in the

proposed rule. (In the proposed rule,
environments] threat targets were

" capped at 129, which resulted in an

environmental threat score maximum of
60.) However, in the final rule the targets

. category is uncapped and can score
- higher than 120 to compensate for low

scores in other factor categories.
Section 4.1.5 Calculation of overland
Sflow/flood migration component score
for a watershed. Explains how to
calculate the score for the watershed.
Section 416 Calculatian of overland
flow/flood migratian component score.
Explains how to calculate the score for
the component based on the highest
watershed score (in the proposed rule

“watershed scores were summed).

" Seclion 42 ' Ground water to surface
water migration componert. As
discussed m section I M of this
preambile, this cemponent has been

- added to the rule to account for

contamination of sutface water bodies
through ground water migration of
‘hazardous substances. Thus, all sections
referring to this component are new,

Section 4.21 General
consideralions, o

Seclion 4.21.1 Eligibie surface
waters. Explains the conditions that
must apply before this component is
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-smred.[ngeueral.thi:mmpu;;mtis '
scored only when there is a suface
wate.rlévlithhm.emﬁeufamthe
tcp of the uppermost aguifer is at ar
_':;lsveﬂ:ebmmdﬂleanfacem

0o aquifer discontiomity is .
established between the source and the
o source. Exceptions are also
explained. .

Section 4212 Definition of the
hazardous substance migration path for
 ground water 10 surface water migration
conponent. Explains that the migration
path is defined ag shortest straight-line
from a soorce to surface water.

- - Section4213 Observed release ofa’

- specific hazardaus substance to surface

" water in-watér segment. Explains that
before an observed release of an -
individeal hazardous substance can be_
established to the surface water in- -

" water segment, the substance must meet
the criteria for an observed release both
to ground water and to surface water
(this requirement does not affact the
actnal scoring of observed releass), Also
clarifies the use of saraples from the
surface water in-water segment,

Section 42.14 Target distance Fmit,
Explains the criteria for determining the
target distance Emit and for establishing

whether targets are subject to actealor -

potertial contansination.

Section 42.1.5 Evaluation of the
ground water to surfoce water migration
component. Explains the general :
approach for evaluating this component.
Figure 4-2, Overview of Ground Water
1o Surface Water Migration Component,
is new. Table 4-25, which is new.-
provides the scoring sheets for this
component. i

Section 422 Drinking water threat.
Explains the general approach for
evalualing this threat, -

Section 422.1. Drinking water
threot—likelihood of releasé. Explains
the general approack for evaluating this
factor category. :

. Section 42211 Observed relecss. -
‘Explains that scoring an observed -
Telease is based on releases to ground
water. i :

' Section4.2212 Potertiol to release.

Explains that scoring is based on the

scoring of potentlal release to uppermaost.

aquifer. - e
- Section' 42233 Colculation of
drinking water threat—iikelihood of
releose foctor category valve. Explains
‘how to assign the factor category valze.
. Section4222 Drinking water
threat—waste characteristics. Explains
- the general approach for evaluating this
. factorcategory,. : '

Section 42221 Toxicity/mobility/
persistence, Explains *he approach for -
evaluating these factors. .

Section 422213 Toxicity. Explains
that toxicity velues are assigned to all
hazardous sobstances available to
migrate to ground water.
ﬂ‘Seqﬁon 422212 Mobility. Explains

at the mohility value is assigned to ail
hazardous substances available to
migrate to ground water.

Section £2221.3 Persistence.
Explains that this factor value is
assigned as in the drinking water threat
for the owetland Row/flood migration
component for of] hazardous substavces

_ available to migrate to groand water.

Section 4.22214 Calculation of
toxicity/mobility/persistence factor
value, Explains that the factor value is
the highest value assigned to any

‘bazardous substance evaluated using

Table 4-28, which is new.

Section 4.2222 - Huzardous waste
quontity. Explains that hazardons waste
quantity is calcnlated for hazardons
substances available to migrate to
ground water. )

Section 42223 Calculation of
characteristics factor category value.

" Explafns how to calculate the factor

category value,

Section 4223 Drinking water
threat—tarpets. Explaing the general
approach for evaluating this factor
category.

" Section4.223.1 Nearest intake.
Explains how to determine the dilution
weight adjustment using Table 4-27,
which was added, and how to assign
factor values. Figure 4-3 was added to
illustrate determination of the ground
water to surface water angle. (See
section Bl O of this preamble for a
discagsion of this adjustment.}

Section 42232 Population. This
section parallels other population facter
sections,

. Section 422321 Leval|

concenirations. Parallels the population

factor sections in the overland flow/
flood migration component. .

Section 422322 Level II
concentrations. Parallels the population
factor sections in the averland Row/
flood migration compagnent

Section 422323 Potential
conteminction. Parallels the population
aactgr sections in tke overland Aow/

ood migration component, except for
.addition of the dittion weight
adjustreent. -

Section 422324 Calculotion of
population foctor vaiue. Parallels other
popslation factor sections. _

Section 4.2233 Resources. Parallels
other resources factor sections.

Section 42234 Cakculation of the
drinking woter threol—targets factor
category valve. Explains how to
calculate the factor catepory value.

Section 4224 Calculation of
drinking woter threat score for o
watershed. Explains how to caiculate
the score for a watershed.

Section 4.23 Human food chain
threat. Lists the factors evaleafed.

Section £23.1 Human food chain

- threat—likelihood of release. Explains

how o assign the factor category value,
Section 4232 Human food chain
threat—waste characteristics. Lists the
factors evaluated .
Section £23.2.1 Toxicity/mobility/
persistence/bioaccumuigtion. Explains

" how to calculata these facter values

using Fable 4-28, which is new.

Section 4.23.21.1" Toxicity. Explains
bow to calculate this factor velne.
how to calculate this factor value.

Section 423213 Persistence.
Explzins how to calcnlate this factor
value. .

Section 423214 Bfoaccumulction
potential. Explains how to calculate this
factor value. - .

Section 4.23.215. Calculation of
toxicrty/mobility/persistence/
bioaccumulation factor valve. Explains
how to calenlate this value using Tables

Section 42322 Hazardous woste
quantity. Explains how 1o assign the
factar value. ~ - '

“Section 4.23.2.3 . Calculation: of
humen food thain threat—waste
characteristics foctor category valie.
Explains how to calculate this Eactor
category value. :

Section 4233 Human food chain
threat—targets. Explains the factors to
be evaluated. : .

Section 42.3.2.1 Foed chain
fadividual. Explains how to assign the
factor value.

Section 42.3.32 Population. Explains
kow to calfculate this Factor value.

Section 4.23.321 Levell .
concentrations. Parallels the population
factor in the homan food chain threat for
the overland Sow/flood migration

' component.

Section 4.23.3.2.2 Level I
concentrations. Parallels the populatior
factar in the human food chain threat for
the overland flow/ilood migrahon
componert T

Section 4.23.32.3 Potential human
food choin conteminetion. Parallels the
population facter in the buman food
chair: threat for the overland flow/flaod
component, except for addition of the

. dilution weight adjustment.
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Section 4.23.3.24. Celculation of the
Ppopulation factor valu:. Explains how to
calculate this factor value. .

.. Section4.23.33. Calculotion of #
human food chain threat—targets factor
category value. Explains how to
calculate this factor category value,

" Section4.2.3.4 Calculation of human
food chain threat score for a watershed,
Explains how to-calculate the score for a
watershed. :

Section 424 Environmental threat.
Lists the factors evaluated.

Section 424.1° Environmental
threat—likelihood of release. Explains
how to calcalate this factor category -
value. o

Section4.242 Environmental
threat—waste characteristics. Explains
how to calculate this factor category -
valoe. _

Section 4.24.2.1 Ecosystem toxicity/
mobility/persistence/bioaccumulation.
Explains how to caleulate these factor
values.

Section 424211 Ecosystem
toxicity. Explains how to calculate this
factor value.

. Section 424212 Mobility. Explains
how to caltulate this factor value.

Seclion 424213 DPersistence,
E:lplains how to calculate this factor
value. : .

Section424214 FEcosystem

' bioaccumulation potentiaf. Parallels the -

ecosystem bicaccumulation evalnation
in the overlard flow/flood component,
except expands the species considered
as discussed in section IN ].

Section 424215 Colculation of
ecosystem taxicity/mobility/ _

" persistence/hioaccumulation factor
vaiue Explains how to calculate this
factor value using Tables 3-9, 4-29, and

" 4-30, which were added.

" Section 42422 Hoazardous waste
quantity. Explains how to calculate this
factor value.

. Section 42423 Calculation of

environmentdl threat—waste
characteristics foctor category value.

Explains how to calculate this factor

category valee.

Section 4243 Environmental
threat—targets. Explatic, how to
calculate this factor category value.

Section 4.243.1 Sengitive i
enviranments. Explains how to calculate
this factor value. '

" Section 424311 Level .

concentralions. Parallels factor sections

in the overland flow/flood migration
component. -

Section 424312  Level I

- ... concentrations. Parallels factor sections

. in the'overland Row/flood migration
. component. o CL

contemineation. Parallels factor sections

in the overland fiow/flood migration
component, except for addition of the
dilution weight adjustment.
Section4.2.43.14° Calculation of
environmental threai—torgets factor
category value. Explains how to

- calculate the value for the factor

category. .

Section 4.2.44 Calculation of
environmental threat score for a .
wutershed. Explains how to calculate
this threat score for a watershed.

Section 42.5 Calenlotion of ground
waler Io surface waler migration
comp score for a watershed
Explains bow to caleulate a watershed
score for this onent. :

Sectian 4.2.6 Calculation of groun
wuler {o surface water migration
component score. Explains how ta
calculate this score based-on the scores
for watersheds evaluated for this
component. T

Section 4.3 Calculotion of surface
water migration pathway score.
Explains how to assign the pathway
score. o :

15 addition to the above noted
changes, the recreational use threat has
been eliminated. The drinking water use
and ather use factors have also been
eliminated as have the tables (412 and
4-13 in the proposed rule} that related to
scoring these factors. Figures 4-1, 4-2,
and 4-3 as well as Tables 4-15, and 4-17
through 4-22 from the proposed rule
have been eliminated. :

Section 5 Soil Exposure Patbwuy

The soil exposure pathway evaluates
threats resulting from contamination of
surface material. The major changes
specific to this pathway include revision

. of the name of the pathway: elimination

of childten under seven as a population
that must be counted and evaluated
sepazately; addition of bazardous waste
quantity to the waste characteristics
factor category: incluston of workers in
the evaluation of resident population
targets: weighting of resident population
based on benchmarks; inclusion of the -
nearest individual factor in both the
resident and nearby targets factor
category; inclusion of a resources factor
in the resident population evaluation:
and revisions to the sensitive
environments factor. .

Section 5.8 Soil Exposure Pathway. .
The riame of the pathway has been
changed from onsite exposiire 1o soil
exposure. Descriptive text has been
remaved. Figure 5-1 has been revised to -
reflect revisions to the factors -

* evaluated Table 5-1 hasheer revised to .

reflect the new factor category values
throughout, which wére made more
consistent with the other pathways.

Section 501 General
considerotions. Has been revised to
reflect the redefinition of source,
discunssed in section I N of this

preamble. The methods for establishing

. areas of ohservéd contamination and for

determining the hazardous substances
associated with an area of observed
contamination have been darified. The
instmctions have been revised to make
clear that any part of a site that is -
covered by a permanent or otherwise
maintained impermeable material such
as asphalt is not considered in
evaluating the pathway.

" Section 5.1 . Resident population
threat. Has been revised to specify
when the résident pepulation threat
should be evaluated. The requifements
state that this threat is scored when
there i3 an atea of observed
contamination within the property

‘boundary and within 200 feet of a

residence, school, day care center. or
workplace, or within the boundaries of
terrestrial sensitive environments and
specified resources.

Section 51.1 - Likelifivod of exposure.
Text has been simplified. .

Section 5.1.2 Waste charucteristics.
Evaluation of waste characteristics has
been changed to include hazardous
waste quantity as well as toxicity.
Hazardous waste quantity was added to
the factor category in response to
comments that the pathway did not
consider the dose relationship; the
combination of hazardous waste

" quantity end texicity is a surrogate for

that relationship and makes the
pathway more consistent with the rest

" of the rule. The text has been revised to

reflect the change.

Section 5.1.21 Toxicity. References
the section explaining how to assign
toxicity factor values. :

Section 5122 Hazardous wosie
quantity. This section is new and

- explains how to assign a value to this

factor. Table 5-2, Hazardous Waste
Quantity Evaluation Equations for Soil

- Exposure Pathway, is a revision of

Table 2-14 from the proposed rule. This
table differs frorn Table 2-5 of the fina!
tule because generally only the top two

“feet of an area of observed

contamination @re considered in

- evaluating the pathway. Landfills,

contaminated soils, waste piles. land
reatment areas; dry surface
impoundments; and buried/backfilled
surface impbundments, which can be
evaluated based on their volume in

- Table 2-5, are evaloated for this

pathway using.the area measure
because the area measure now has a
two-foot depth built into the equation.
Surface impoundments containing
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hazardous éubstances’ present as liquids,

tanks, and containers may be evaluated
based ont volume because it is possible
that a person could wade, swim, reach,
or fall to a depth greater than two feet.
. Section 5123 Calculation of waste
characteristics factor category value.
- Explains how to combme the toxicity
and hazardous wasts quantity facter
values, subject to the new maximum.

Section 5.1.3 Targets. This factor
. category has been.revised substantially.
* highiok oo popiation s vosn

target population
eliminated, and workers have been
added as targets. Table 5-3, Health-
.. Based Benchmarks for Hazardous
Substances in Soils, has been added to
‘list benchmarks appropnate for this
pathway. :

Section 5.1.3:1 Hes:dent individual.
The resident individua) factor has been
added for cunsxstency with other
pathways. ~

Section 5.1.3.2 HResident population.
Explains how to evaluate the resident
population using health-based
benchmarks, described in section TT H

.above, and how to estimate this -
population. :

Section 5.1.3.2.1 Levell
concentrations. Explains how to assign

" a value for this new factor.

Section 5.1.3.2.2 - Level If
concentrations. Explains how to assign
a value for this new factor.

_ Section5.13.23 Calculation of
resident population factor value.

Explains how to calculate this factor

value. )

Section 5.1.5.3 Workers. Explains
how to evaluate workers.

Sectipn 5.1.34 'Resources. Explains
how to assign values if the area of
observed contamination includes land
ased for commercial agriculture,

commercial silviculture, or commercial

Yivestock grazing or production. .

- Section 5.1.3.5 -Terrestrial sensitive
environments. The value assigned for
this factor has been revised so that the

“value.is based on the sum of the values
assigned to terrestrial sensitive -
environments in areas of observed

' contamination, rat.her than on the

highest scoring terrestrial sensitive
‘environment. The maximum value that

. can be assigned to this factor is limited,
but is higher than under the proposed .
rule. The limit is determined by scoring
the pathway with only sensitive
.environments in the targets factor
.category; the pathway.scoze under thesa
_conditions may. not.exceed 60 points.

. The sensitive environments listed in

Table 5-5 have been modified. The text

has been simplified and references

changed to correspond to changes in the

" rule. The rounding rule has been

changed.
Sectron 5.1.3.8 Calculation of

" resident population targets factor

category valve. Explains how to
calculate the factor category value from
the revised factors. The rounding rule
has been changed,

Section 514 Calculation of res:dent
population threat score. Has only minor
editorial changes.

Section 52 Nearby population

 threat. Introductory text has been
clarified.

Section 5.2.1 Likelihood of exposure.
Lists the factors evaluated. .

Section §2.1.1 AMractiveness/
accessibility. As explained in section I
N of this preamble, the name of this
factor has changed as have the criteria

- nsed to assign values, This factor now

emphasizes the use of the area by the .
general public. Descriptive text has been
removead. Table 56 {proposed rule
Table 5-4) has been changed hy
redefining the criteria and the assigned

- values, and by adding a value of 0 for

sites that are physically inaccessible to -
the public. ’
Seetion 52.1.2 Area of

- contemination. The titte of this section

has been changed. This factor is now
based solely on area of contamination,
which relates to the likelihood of
exposure, unlike hazardous waste
quantity, which serves as part of the
surrogate for dose. Values are assigned
using Table 5-7, which is new.

Section 5.21.3 Likelifhood of
exposure factor category valie. Text
has beer revised to reflect the new
names of the factors. Table 58
{proposed rule Table 5-5) has been
revised in response to the changes noted
abgve for the attractiveness/
‘accessibility and area of contamination
factors. :

Section 5§22 Waste characteristics.
Text has been revised to reflect changes
in the factor category.

Section 5.22.1 Toxicity. Explains
how to evaluate the toxicity factor for
the nearby population threat.

Section 5.222 Hozardous woste
quantity. This section is new, as is
consideration of this factor in this
threat. As discussed above, this factor
has been added in response to
comments and to make the pathway -
more consistent with the other - -
pathways. The section explains how to
-assign the factor value.

Section 5.22.3 - Calculation of waste
choracteristics factor category value.
Explains how to combine the Toxicity

- and hazardous waste quantity factor

" values, subject to the rew maximum. °
Section 5.2.3 Targets. Descnptwe o

. text has been removed.

Section 5.2.3.1 Nearby individual.
This section is new and explains haw t¢
assign a value to the nearby individual
(t.e.. resident or student witk shortest
travel distance) if there is no resident
individeal The factor has been added to
make the pearby threat consistent with
other pathways. Table 5-9, Nearby
Individual Factor Values, is new.

Section 5.23.2 Population within one
mile. This section is new and includes
the text that previously appeared under
the Targets section. The section explains
how to assign a value using Table 5-10.
The text has been revised for clarity.
Tahle 5-10, Distance-Weighted
Populzation Values for Neatby,
Popu]ahon Threat, is new. The table
assigns distance-weighted values for-
population in each travel distance
category. The values in the table were
determined by statistical simulation to

“yield the same population, on average.

as the vse of the formulas in the
proposed rule. The distance weights
have been modified as follows: for .
trave! distance of >0 to % mile, the
assigned distance weight is 0.02% for
> % to % mile, 0.0125, and for > % to 1
mile, 0.00625. The use of population
ranges has been adopted as part of the
simplification discussed in section I A-
Section 5.23.3 Calculation of nearby

- population targets factor category valve.

Text has been revised to reflect the
changes in the Iargets facior category
and in the rounding rule.

Section 5.2.4 Cal_gu!atron of nearby

: papulaﬂan threat score. Minor editorial

changesonly. - -

Section 5.3 Calculation of the soil
exposure pathway score. Has been
changed to reflect the.change in the
value vsed as-a divisor.

In addition to the above noted
changes, Figures 5-2 and 5-3 and Tables
5~4 and 5-6 from the proposed rule have
been removed.

Section 6 Air Mzgmtion Pathway

The air migration pathway evaluates
the reiztive threat resulting from
Teleases or potential releases of
hazardous substances, either as gases or
particulates, to the air. The major
changes specific to this pathway include
separate evaluation of gas and
particulates in the likelihood to release
Factor category; inclusion of benchmarks
to evaluate population and the nearest
individual; weighting of sensitive
environments based on actual or

" potential contamination; revision of the

distance weights; deietion of the Iand
use factor and iniclusion of a resources
factor in the evaluation of population:
and revisions to the mobility factor.
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Section 80 Air Migration Pathway.

" Descriptive text has been removed.
Figure 61 has oeen revised to reflect
revisions to the factors evaluated, and
Table 6-1 bas been revised to reflect the
new factor category values throughout.

Section 61 Likelihood of release.
.Has been revised to eliminate
explanatcry text and ta add instructions
about which factors to evaluate for this
factar category.

- Section 6.L1 Observed refease. As
discussed in sectign IH G of this -
preamble, the specific criteria have been
reviged, . : '
Saction 6.1.2° Poptentiol to refease. As

expiained in section I O of this

preamble, the method for evaluating this-

factor has been revised. Gas potential to
release and particulate potential to .

. release are evaluated separately. The
explanatory text bas been remoaved:

Section 8121 (s potential to
release. Explains how this factor is

- evaluated. Table 8-2 (proposed rule
Table 2-3) has been revised to apply
caly to the gas potential to release’

. factors. : :

Section 81.2.1.1 Gas containment.
Table 6-3 {proposed ralé Table 2-5) has
‘been simplified. The depth requirements
aad other containment requirements
‘have beenrevised based on public
comment, the field test, and a review of

‘recent information on covering systems.

" Consideration of bivgas releases has
been added. Assigned values have been
revised and also reflect the revised

" maximum valne for the factor.

Section 6.1.212 Gus source type.
New source types have been added to
Table 84 {proposed rule Table 2-6), and
the assigned values have been revised.
As explained in section IIT O of this
preamble, new source types and
subgroups for specific types have been

-added, in response to comments and the

- feld test, tomake this factor easier to
evaluate. Treatment of sources when no

.source meets the minimum size has been

* clarified.

Section §.1.2.1.3 Gas migration
poteniial. As explained in section {1 O

- of this I:Il‘eambt]i: thig secgfn has been
renamed and the approach for assigning
values changed slightly. This section -

- explains how to assign values to each
substance and subsequently to the

- source using Tables 6-5, 6-6, and 6-7.

Dry soil relative volatility has been

removed ag a measare of gas migration.’
potential. The fooinotes kave been

removed from Table -5 {proposed rule .

Table 2-7) and the name has been

changed to “Values for Vapor Pressure

.and Henry's Constant.” The titles of

Tables 6-8 and 8-7 have been changed,

- The values assigned have also been

- in section HI O-of this preamb

changed to reflect the revised maximum
value for the factc ‘category. Descriptive
text has been removed. .

Section 8.1.214 Calculation of gas
potential to release value. Explains how
10 calculate this value. o

Section 8.1.22 Particulate potential
to release. Explains how this factor is
evaluated. Table 6-8 (proposed nze
Tahle 2-3) has been revised to apply
only to the particulate potential to
release factars. -

-Seclion 8.1.221 Particulate
containment, References Table 69

table have been changed, as discussed
Considerations of depth bave been
added for particolates. . .

Section 81222 Particulate source
type. In response to comments, new
kinds of source types and subgroups of
source iypes have been added to make

- this factor easier to score. The values
assigned have been revised to reflect the .

changed factot category maximum.

. Treatment of sources when no source

meets the minimum size bas been
clarified. '

Section 81223 Particulate
Descriptive text has been removed.
Proposed rule Figure 2-3 has been
as Figure 6-2. Proposed rule T, 29
has been renumbered as Table 6-10.

-Section 6.1.224 Calculation of
porticulate potential to release value,
Describes how to calculate this value,

Section 6123 -Calculation of
potential ta relense factor value for the
site. Text has been simplified and
modified to account for gas end

particulate potentia® to release.-

Section 6.13 - Calculation of
likelihood of release factor category
value. Describes calculation

Section 62 Woaste characteristics.

Descriptive text has been removed:

Section 621 Toxicity/mobility. Text
has been stmplified.

Section 62.1.1 Toxicity. Descriptive

-text has bemmnmd and §24311is

referenced.
Section 6.2.1.2 Mobility. As

. explained in secticn I F of shis

preamble, the scoring of this factor has
changed. Gas mobility is now based
-only on vapar pressure. The maximum
value assigned for particulate mobility is
no longer the same as the maximum
assigned for gas mobility, The

- particulate mobility values are assigned

based on Figure -3 or the equation in
the text along with Table 6-12. The
values assigned have been put on bingar
scales to be consistent with the. hew
structure of the waste characteristics

factor category. The text has been
simplified,

Section 62.1.3 Cakulation of
toxicity/mobility factor value. Table 6~
}3. proposed rule Tal}le 2-12, the matrix
ot assigning toxicity/mobility factor
values has been revised o reflect the
changes in values assigned to both
factors. :

Section 622 Hozardous wasts
quantity. Descriptive text has been
removed and § 2.4.2 ia refevenced.

Section 623 Calculation of wasie
ch Tstics foctor category value.
The text lias been revised to indicate the
multiplication of the component factors,
the new maximum value, and the table
used Yo assign the factor category value.

Section 6.3 Targets. The target
distance limit has been modified to
include targets beyond four miles when
an observed release extends beyond
that distance. Text has been added to
explain how to evaluate populations and
sensitive envirdnments exposed to
actual contamination. Text was added
to clarify that actual contamination
based on an observed release
established by direct bservation should
be considered Level 1L Table 6-14,
Health-Based Benchrmarks for
Hazardous Substances in Air, bas been
added tolist the benchmarks used for
this pathway. Table 8-15, Air Migration
Pathway Distance Weights {proposed
rule Table 2-16}, has been revised to
reflect changes in the distance weights
discussed in section BI O of this
preamble. o

Section 6.3.1 Nearest individual. The
title has been changed from maximally
exposed individual. As discussed above,
this factor is now evalsated based on

- actual contamination and potential

contamination. The name of Table 8-16
{propused rule Table 2-15) has been
changed and the vakes have been
revised hased on changes to the
distance weights. Descriptive text has
been removed. )

Section 6.3.2 Population. Evaluation
of population based an health-based
benchmarks hag been added as
discussed ju section I H of this
preamble. .

Section 6321 Level of
contamination. Explains how to
evaluate popelation based on
conceéntrations of hazavdous substances .
in samples, '

Section 6322 Levell
concentrations. Explaing how to
evaluate populations exposed to Level |
concentrations. The scoring cap was

‘eliminated, and the multiplier (ie.,

weight) isnow 10.-
Section 6323 Levelll
concentrations. Explains how to
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" evaluate populations exposed to Level H
concentrations.
" SectionB8324 Potential
contamination. Explains how to assign
values to populations potentiaily
exposed to contamination from the site.
‘The formula for calculating population
values has been revised. Table.6-17,
which assigns distance-weighted values
for populations in each distance
category, has been added. The values in
the table were determined by statistical
simulation to yield the same population,
on average, as the use of the formulas in
. the proposed rle. The use of population
. ranges has been adopted as part of the
simplification discussed in section If A.

- scoring cap was eliminated, and the
multiplier (Le. weight) is now 0.1.

Section 5325 Calculation of the
population factor value. Explains how to
‘calculate the factor value. The scoring
cap was elimigated:” - .

‘Section 833 Resources. Explains
‘how to assign points to resousces, which
in this pathway is based-on the presence

. of commercial agriculture, commercial
silviculture, and major or designated
recreation areas.

Section .34 Sensitive
environments. Explains how sensitive

* environments are evaluated based on
actuai and potential contamination. The
maximum vahse that can be assigned to

" this factok is limited, but is greater than

inthe proposed rule. The limit is -
determined by scoring the pathway with
.only sensitive envircnments in the
targets factor category; the pathway
score under these conditions may not
exceed 60 points. i

Section 8341 Actual
contdminagtion. Explains how to assign

* factor values for sensitive environments
subject to actual contamination.and how

. 1o assign values to wetlands based on

total acreage. A néw Table 6-14,
Weilands Rating Values for the Air
Migration Pathway, has been added to
assign values to wetlands based on

acreage.

Section 6342 Potential
contamination. Explains how to
calculate the factor value for potentially
contaminated sensitive environments
and how to assign values to wetlands
based on tota] acreage within each .
distance category. The rovnding rule has
been changed. i

Section 6343 Calculotion of

- sensitive environments foctor value.
Explains how to calculate the factor-

- value. The rounding rule has been
changed. -

Section 635 Calculation of targets

. factor category valve, Text has been
revised to reflect the new names for
factors, T

Section 84 Calculation of oir
migration pathway score. Text has been
revised to reflect the new divisor.

- In addition to the above noted

- changes, the land use factor, Figure 2-2,

and Tables 2-2, 2-3, 2-13, 217, and 2-19

in the proposed rule have been removed.

Section 7 Sites Containing Rodioactive
Substonces .

This entire part of the rule is new. As
H in section Il E of the
preambile, this section has been added
to provide direction-on evalpating sites
Table 7-1 lists factors evaluated
differently for such siteg. -
Section 7.1 Likelihivod of release/

approach to evalusting the factor
category. ot
Section 7.1.1 Observed release/

‘observed contamination. Explains how .
" to evaluaie observed release {observed  hazard

Section 7.2 Waste characteristics.
Lists the factors evalnated.
. Section 721 - Human toxicity.

‘Explains how to assign toxicity valces
. to radioactive substances and dest:n‘bgs

appropriate procedures for sites .

containing mixed radionuclides and

other hazardous substances.
Section 7.22 Ecosystem toxicity.

. Explains that ecosystem taxicity far -

radionuclides is assigned & value in the
same way as is buman toxicity-except
that the defanlt value is 100 rather than .

--1.000: ‘

. Section 7.2.3  Persistence. Explains
that radioactive substances-are assigned

persistence values based solely on bialf:

life—radioactive half-life and
volatilization half-life. Explains how to
evaluate persistence for mixed )
radioactive and ather hazardous
substances. -

- Section 7.24  Selection of the

. substance potentially posing preatest

hazord. The section explains how to

: select the substance potentially posing

the greatest hazard.

Section 7.2.5 Hazardous waste

"guantity. Explains how to evaluate the

hazardous waste quantily factor for
sites containing radioactive substances.

Section 7.2.5.1 - Source hazardous
waste guantity for radinnuclides.
Describes differences between the
migration pathways and the soil
exposure pathway.

Section 7.25.1.1 Radionuclide
constituent quantity {Tier A}. Explains
how to evaluate radionuclide

- constituent quantity for radionuclides.--

" Section 72512 Radionuclide
wastestream quantity (Tier B). Explains
how to evaluate radionuclide

- wastestream quantity for radioruclides.

Section 7.25.1.8 ' Calculation of
source hazardous vaste quantity volve
for redianuclides. Explains how to
‘assign a source value."

Section 7.252 Calculation of
ous waste quantity factor value

contamination) for radionuclides. The .~ for redionuclides. Explains how to
evaluation differs for radionuclides that  calculate the hazardous waste quantity
“occur gaturally or are ubiquitous in the - factor value for radienuclides and
environment, forman-made -+ =~ describes use of the minimum value,
radionuclides without ubiquitous which is either 10 or 100 {as described in
background concentrations in the section 2422 above].
environment, and for gamma-emitting - - Section 7.253 . Lalculation of -
-radionnclides in the soil exposure - hazardous waste quantity factor volue
pathway. This section also explainsthe  for sites containing mixed radioactive
- appropriate procediires for sites with and other hazardous substances.
ixed radicactive and other hazardous  Explains how to calculate the factor
substances. . ' value for these sites. E
Section 7.1.2  Potential to release, " Section 7.3 Targets. Explains how to
- Explains that potential to release factors evaluate targets-at sites containing
are evaluated on the physical and radioactive substances and sites
chemical properties of radionuclides, not containing radicactive and other
their radisactivity, ' _hazardous substances,

Section 7.3.1 Level of contamination
at a sampling location. Explains how to
determine the appropriate level of

_contamination.

Section 732 Seléction of
benchmarks ond comparisons with

- observed release/obseived

contamination. This section lists the -
benchmarks and explains how they are
used in determining the level of
contamination. ’

V. Required Analyses

A. Executive Order No. 12291

" Under Executive Order No. 12291, the
Agency must judge whether a regutation

.13 “major™ and thus sobject to the

requirement of a Regulatory fmpact '
Analysis. The rule published today is

- ot major because the rule will not
-result in an effect on the economy of

$100 million or more, will ot result in

* increased costs or prices, will not have

significant adverse effects on

* competition, employment, investment,

productivity, and innovation, 2nd will
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not significantly disrupt domestic and
export markets. o

_ To estimate the costs associated with
the Gnal rule, a final ecanomic analysis
entitled “Ecopomic Impact Analysis of
the Revised Hazard Ranking System”

" was prepared as an addendum to the
December 1987 economic impact
analysis'(E¥A} to incorporate new data.
As in the January 1988 EIA, the total
.annual cost of implementirg the final
rule is estimated as a fanction of the
number of Screenizg Sks {S57) and
"Listing Sls (LSI} that will be condacted

- znnually and the unit cost of each. In the
January 1968 EiA, estimates of total
costs were developed assuming 1,130

* . §5%s and 100 LSTs would be conducted

- annually, The Agency now estimates
that 1,100 SIs will be coriducted
annually [EPA is no longer using the
terms 531 and LSI). The totaj annual .
cost is estimaied to be $78.8 million, the
sum of the cost of conducting 1,000 Sis
at a unit cost of $55,000, 70 Sis for NPL

sites (without monitoritg wells) at a unit.

cost of $100,000, atid 30 Sia for NPL sites
{with monitoring wells) at a unit cost of

- §160,000. - . -

To estimateé the incremental cost of -
implementing the final revised version
-of the HRS, the unit cost of conducting
all preremedial Yisting activities using -
the current HRS from the January 1988
ElA is updated. That cost was estimated
to be $58,200 in the Janmary 1988 EIA.

- and was developed assuming the PA.

- had already been conducted. The 1988 -

estimate is a function of 460 hours of

Field Investigation Team (FIT) technical

time valued-at $40per hour and 30 -

samples being evaluated at a unit cost of

. $1,300 per sample. To campare the costs

- of the current HRS to those developed
above for the £nal revised version of the
HRS, the FIT technical time is valued at
$50 per hour and each sample
evaluation is estimated to cost $1,000.

" The revised lotat cost of conducting all
listing activities bevond the PA for the
current HRS, therefore, is estimated to
be 554.000. In additior:, the average level
of effort for a PA under the current HRS
is estimated to be 60 hours, and the unit
cost of the PA, assuming a $50 FIT
hourly rate, is estimated to be $3,600.

" Based on thesé revisions, the annual

“cost of using the current HRS is
estimated to be $65.4 million, the sum of
the cost of conducting 2.000 PAs at s
unit cost of $3,000' (86 million) and the
.cost of conducting 1,100 Sis at a unit
cost of $54,000 {$59.4 million). Compared
to the current HRS, the annual !

- inicremental cost of using the final
revised version of the HRS is estimated
to he $13.4 million. On e basis of this

" evaluation, implementing the final

revised version of the HRS would not
constitute a major rule, becanse the
annual incremental cost of the final role
is jess than $100 million. No negative
economic effects are anticipated from
this rule.
B. Regulatory Flexibility Determination
Appendix A of the December 1987 ETA

includes an assessment of the ability of -

responsible perties to pay the costs of
HRS scoring under the corrent HRS and
the three allernative scoring
mechanisms considered at that time.
That analysis evaluated the impactof
HRS costs mder each i :
methodology on the financial viability of
15 semple companies. Under that -
analysis, only the smallest sample firm
fone with an average net income of

. 53,7001 was expected to have difficulty.

in paying the costs of conducting a.
complete SI under each of the -
alternative ranking scenarios. The new
unit cost of a complete SI developed
during the Phase 1 field test and used in
this economic analysis falls within the
range of costs already evaluated in
2ppendix A of the December 1987 EIA.
Given the previous analysis. EPA
concludes that most sample firms are
kealthy enough finandially to be able to
afford the expenditares associated with
HRS site inspections. Responsible

Parties (RPs} that are financially simitar

to the smallest firm (Firm 15 in appendix
A of the December 1387 RIA), however,
do not have the assets or the income to
enabie themn 10 assume payments similar

. to the estimates derived for the SI done

under the current HRS or the final
revised version of the HRS.

" The Regulatory Flexibility Act of 1950
requires that Federal agencies explicitly
consider the effects of proposed and
existing regulations on smatl entities

- and examine alternetive regulations that
- would reduce significant adverse -

impacts on small entities. The smali
entities that could be affected by the
revisions to the HRS are small

. businesses and small municipalities that
are responsible for hazardons wastes at -

a stte. Based on the updated apalysis

presented kere, EPA concludes that -
usingthe final rule is unlikely (o result
in a significant impact on a substantial

‘nurnber of small entities. As discussed ~

in the December 1987 E1A. this
cenclusion is drawn because small firms
are no more or less likaly to be
responsible parties than are large firms.

. In addition, when they are RPs, smalt

firms usnally aze ane of several
companies responsible for a site and
probably would not bear the full burden
of liability for HRS expenditures and
other cleanup ccsts.

C. Paperwork Reduction Act

. The informatioe collection
requirements contained in this rule bave
been approved by the Office of
Management and Budget {OMB} under
the provisians of the Paperwork
Reduction Act, 44 U.S.C. 3501 ef seg.,
and has assigned OMB control number
2050-0095. -

Public reporting burden for this
collection of information is estimated to
be 620 hours per response, including

searching exsting dats sources,
gathering and maintaining the data
needed, and completing and reviewing
the collection of information. Send
comments regarding the burder estimate
or any other aspect of this collection of
information, including suggestions for
reducing this burden, to Chief,
Information Policy Branch, PM—U.S.
Environmental Protection Agency, 401 M
S, SW., Washington, DC 2046%; and the .
Office of Infarmation and Regulatory
Alffairs, Office of Management and
Eudget, Washicgton; DC 20503, marked
“Atteation; Desk Officer for EPA."
D. Federclism Implications

E.C. 12612 requires agencies to assess
whether a regulation will have
substantial direct effects on the States,
on the relationship between the natioral
government and the States. or on the
distribztion of power and _
responsibilities among the various levels
of government. EPA has determined that
this regnlation does not have federalism
implicetions and that, therefore, a
Federalism Assessment is not required.
List of Subjects in 48 CFR Part 300

Air pollution controls, Chemicals,
Hazardouns materials, Intergovernmental
relations, Nataral resources, Oil
pollution. Reporting and recordkeéping,
Superfsnd, Waste treatment and :
disposal, Water pcllution control, Water
supply. o

Dated: Novembper 9. 1990.

William K_ Reilly,
Administrator.

40 CFR part 300 is ameaded 23

follows:

FART 200—[AMENDED}
1. The anthority citation for part 300
continues to read as follows:

Authority: 42 11.5.C. 9605; 33 US.C.
1321{c){Z): EO. No. 117535, 38 FR 21243 O
No. 17580, 52 FR 2923.

2. Part 300, appendix A is revised to
read as follows:

Page 56
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Appendix A to Part 300—The Hazard -

Ranking Syst )

- Table of Contants

List of Figures

List of Tables -

10. Introduction. )

1.1 Definitions. - ,

20 Evaluations Common to Multiple
Patirways. .

21 Overview.

- 211 Calcolation of HRS site score.

243 Waamdnmteﬁsﬁufamﬁmry
value. -

2431 Factor category value,
2432 Factor category valve, considering

25 ‘Targets: .

. 251 Determiration of level of actnal
contamination at a sampling location.

252 Comparison to benchmarks.

3.0 . Ground Water Migration Pathway.
3011 Ground water target distance limit.
3012 Aquifer boundsries.

30121 Aquiferinterconnections,
30122  Aguifer discontinuities.
31013 Karst aquifer;

a1 Likelihood of releasa.

311 Observed release.

312 Potential to release.
d121 Containment,

3122 Net precipitation.
11231 Depth to aquifer.
3124 Travel ime.
31.25 Calculation of potential to release
" 313 Calcilation of likelithood of release
Factor category value.
12 Waste characteristics.
121 Toxicity/mobitity.
3211 Toxicity. :
3212 Mobility. .
3213 Calclation of toxicity/mobility
* - factor value. -
322 Hazardous waste quantity.
3.23 Caleulation of waste characteristics
factor category value.
33 Targets. - .
331 Nearestwell
332 Population.
1321 Leve' nf contamination.

3322 Level Il concentrations.
3323 ' Level IT concentrations.
3324 Potential contamination.
3325 Calculgtion of population factor
value.
333 Resources. ) .
334 Wellhead Protection Area.
335 Calcalation of targets factor category
valoe,

34 Ground water migration scare for an
35 Calcalation of ground walet migration
- pathway score. .

0 Smfamelﬁg‘ttthaﬂ_may.

4121 Drinking water threat-likelihood of
: :

41211 Observed release. -
41212 Potential to release.
mnm 1 Potential to release by overdand

4121211 Containment. -
-4121212 Runoft .

4121213 Distance to surface water.

4121214 Calculation of Factor value for
potential to release by overland flow.

412122 Polential to release by flood.

4121221 Containment {Aood).

4121222 Flood. .

4121223 Calculation of factor value for
potential to relense by Sood.

412123 Calcalation of potential to
Telease h_ctorvalue.of '

41213 dation of drinking water
ﬂzreal—l,gmd of release factor
category valpe, | ] .

4122 Drinking water threat-waste
characterigtics,

41221 Teodcity/persistence.

412211 Toxicity.,

412212 Persisierice.

412213 Calculation of tendicity/

41222 'Hazardous waste quantity.

41223 Calculation of drinking water
threat-waste characteristics Eactor
category value. thre ’

4123 Drinking water threat-targets,

41231 Nearestintake :

41232 Population. :

412321 Level of contamination.

412322 Level1concentrations.

412325 Calculation of populstion factor

41233 Resources. ’
41234 Csalculation of drinking water
" threat-targets factor category value.
4.1.24 Calculation of the drinking water
threat score for a watershed.
413 Human food chain threat.
4131 Human food chain threat-
.~ likelihood of release.
4132 Human feod chain threat-waste
charactenstics. ’

41321 Toxicity/persistence/
bioa tion

413217 Toxdlty.

413212 Pervistence.

413213 Biocaccumulation potential.

413214 Calculation of toxicity/
persistence /bicaccumunlation factor
value. ’

41322 Hazardous waste quantity.

41323 Calculation of buman food chain )
threat-waste characteristics factor
category valus,

4133 Human food chain threat-targets.

41331 Food chain individnal.

41332 Population.

413321 Levellconcentrations.

413322 Levelll concentrations. -

413323 Potential human food chzin

413324 . Calcolation of population facter

toe.. :

41333 Calcalation of buman food chain
threat-targets factor category value.
4134 Calcolation of human food chain

threat score for » watershed.

414 Environmental threat,

4.1.4.1  Environmental threat-likelihood of
release,

4142 Environmentsl threat-waste
characteristica. ; /
41421 Ecosystem toxicity/persistence,
bicaccumulation.
414211 Ecosystem toxicity.
414212 Persistence,
414213 Ecosystem bicaccumulation
414214 Calcolation of ecosystem -
toxicity/persistence fbicaccumulation
41422 Hazardous waste guantity.
41423 'Calculation of enviromnental
threat-waste characteristics factor
“category value, .
4143 Environmental:threat-targets,
41431 Sensitive environments.
414311 Level | concentrations.
414332 Level Hconcenirations.
414313 Potential contomination.
414314 Calcolation 6f environmental
threat-targets factor category value.
4144 Calculation of environmemntal
threat score for & watershed.

415 Calculation of overfand/flood

migration component score for a
watershed

416 Calculation of overland/flood

migration component score.

42 Ground water to surface water wigration

compornent.

421 General Considerations.

4211 Eligible surface waters.

4212 Befinition of hazardous substance
migration path for ground water to
surface water migration component.

4213 Observed release of  specific
hazardous substance to surface water in-

. waler segment. -
4214 Target distance limit.
4215 Evaluation of ground water to
-surface water migration compooent.

422 Drinking water threat. -

4221 Drinking water threatdikelihoo. of
release. ‘

42211 Observed release.

422312 Potentizl to release.
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42213 Caleulation of dripking water
threat-likelihood of release factor
category value.

4222 Drinking water threat-waste
characteristies.

42221 Toxicity/mobility/persistence.

422211 Teoddly.

422232 Mobility.

4.22213 Persistence,

422214 Calculatior of toxicity/

- mability/persistence factor value.
42222 Harapdous wastz quantity.
42223 Calcolation of drinking water

threat-waste characteristics factor
category value.-
. 4223 Drinking water threat- -targeis.

422391 Nearsstintake.

4.2232 Population..

422321 Levellconcentrations.

422322 Levelll concentrations.

422323 Potential contamination.

4223.24 - Calculation of popnlatien factor
value.

42233 "~ Resources.-

. 42234 Calculation of drinking water
* . threat-targets factor category value.
4224 Calcolation of drinking water

threat score for a watershed. ~

423 Human food chain threat,

4231 Human food chain threat-
likelihood of release. .

423.2. Human food chain threat-waste

. characteristics. -
4.23.2.1 Tmunlylmnblhty!pemstence[

bigaccumulation. .

423211 Toxdty. -

423214 B‘wammulaaun _poten.lal
423215 Calalation of texicity/
mability/persistence /biosccumulation
factor valge. -
4.23.22 Hazardous waste quantity.
'4.2.3.23 - Calculation of homan food chain
threat-waste characteristics factor
category value.
4233 Human food chain threat-targets.
" 42331 Food chain individual. .
42332 Population.
423321 Level I concenirations.
423322 Level I concentrations.
4.233.23 - Potential human food chain
- comtamination.

. 423324 Caladation of population factor

value.
. 42333 Calclation of human food ckaia
threat-targets factor category value.
4234 Calculation of buman fgod chain
threat score for 2 watershed.
424 Enviroamenta threat
4.2.41 Envirenmental threat-likelihood of
release.
4242 Environmenta! threat-waste
-characteristics.
" 42421 ‘Ecosystem toxicity/mobikity/
‘persistenceftisaccumulation,
424211 Ecosystem toxicity,
424212 Mobility.
4.24.213 Persistence,
4.2.4.11 4 Ecusystem bicaccumulation
potential.
424215 Calcuiation of ecosysten:
toxicity /mobility fpersistencef
" bioaccwmylation factor valie
424.22 Hazardous waste quantity.

42423 Calculation of envircnmental
threat-waste characteristics factlor
categery valoe

4243 Environrental threat-targets.

4.243:1 Sensitive environments.

424311 Level i concentrations.

424312 Level I concentrations.

‘424,313 Potential contamination.

424314 Calcnlation of environmental .
threat-targets factor category value.

4244 Calculation of environmental
threat score for a watershed.

425 Calaﬂahmoigmmdwatertnsurface
water migration component score for a
watershed. -

128 Calculahon of ground water to surface

. waler iticn component seore.
43" Calidlation of surface water m.:gratmn

) pathway score.
50 Soil Exposum Pathway.

5.0.1. . General considerations.
51 Resident population threat. -
5.11 Likelihood of exposure.
512 Waste characteristics.
5121 Toxicity.
5122 Hazardous waste qaantity.
5123 Caleglation of waste
characteristics factur category value.
513 Targets'
5131 Residentindividual
51.3.2 Resident population
51321 Level I concentrations.
51.3.22 Level H concentrations.
51323 Calaﬁllaﬁon of resident
population factor value.
5133 Workers. ’
5134 Resources.

5135 Termrestrial sensitive environments. -

-5.1.3.8 ° ‘Calculation of resident population
targets factor category value.
514 Calculation of resident population
thredt score.

.52 Nearby population threat.

521 Likelihpod of exposure,
5211 Atfractivepessfaccessibility.
5212 Areaof contamination.
5213 Likelihood of exposure factor
category valus.

-522 Wagste characteristics.

5.221 Tmucuy
5222 Hazardous waste quantity.
5223 - Calculation of waste
characteristics factor cetegory value.
523 Targets.
23.1 Nearby iridividual.
5.23.2 Population w..hml mile.
5233 Caiculation of nearby populaticn
targets factor categary value,
§5.24 Calculation of nearby population
) tkreat score.
5.3 -Calculakion of soil exposure pathway
score.

‘80 Air Migrannn Pathway-

61 Likekhood of release.

6.1.1 Observed relezse.

612 Potential to rélease.
6.1.21 ' Gas pdtential to release.
61211 Ga2scontsinment.
61212 Gas source fype.
81213 ' Gas migrstion potential
61214 Calculation of gas potent xal to

rziease value.

€122 Particulate potentizl to reiease.
6.1.22.1 Particulate coctainment.
§12.22 Particclate source type.
§.1.2.2.3 Particrlate migretion potential.

6.1224 Calculation of particulate
potential to release value.
6.L.23 Calculation of potential o release
factor value for the site.
613 Calculation of likelinood of release
factor category value.
6.2 Waste characieristics.
621 Toxicity/mobiity.
6211 Toxicity.
6212 Mobility.
6213 Calculation of taxicity/mobility
- - factor value. -
822 Hazardoos waste quaatity.
823 Caleulation of waste characteristics
factor category value.

. B3 Targets.

8323 Devel I concentrations.
" 8324 Potentizl contamination.
6325 Calcnlation of population factor
value.
633 Resourves,

634 Sensitive euvitonments.

6341 Actual contamination.
6342 Potentin] contamination
8343 Calailation of sensitive
environments factor valce.
635 Calculation of targets factor category
value.
64 Calculation of air migration pathway
score.
70 Sies Containing Radioactive
. Schstances. . -
7.1 Likelihood of release/likelihcod of -

- Exposure. .
711 Observed releasefobserved

contamination:
7.L.2 - Potential to release,
7.2. Waste characteristics.
7.21 Hurean toxicity.

gAY Ecos;sbmtmnmty

723 Persiatence.
7.24 Selection of substance potentially
pasing greatest hazard.
7.25 Hazardous waste quartity.
7251 Source hazardons waste quantity
for radionuclides,
72511 Radionuclide constituent quanzizy
(Tiet A). -
7.2512 Radionuclide wastestream
quantity (Tier BL '
72513 Calculation of source hazardous
waste gqeantity value for radicuciides.
. 7252 Celoulation of hazardous waste
' ' quantity factor vaiue for radionuchides.
7253 Calcilation of hazardous waste
quantity factor value for sites contai
mixed radioactive and otker hazardous
substances.
7.3 Targets.
7.3.1 Level of contamination at a sampling
location
722 Comparsen to I:enr.hmadcs.
List of Figures . '
Figure numbﬂr
31 Overview of g"ound waler migraticn
pathway.
3-2 - Net precipitation factor values,

41 “Overview of surface water overiand/
.flood migration component.
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" 42 Overview of ground water to surface

water migration nent.

4-3 Sample determinationof ground water
ta surface water angle. .

'§-1  Owerview of s0il exxposure pathway.

8-1 Ovetview of air migration pathway.

6-2 Particulate migration potertial factor

- values.

€3 Particulate mobility factor values.

List of Tahles

Table number

2-1 Sample pathway scoreshest.
2-2 Sample source charactérization
worksheet. -
2-3 Observed release criteria for.chemica!
- 2~4 Toxicity factor evaluation.
-2-5 Hazardous waste guantity evalnation
equations. = -
2-§ . Hazardons waste quantity factor
© valoes,
2-7 'Waste characteristics factor category
values. . .
31 Ground water migration pathway
. " scoresheet. i
3-2 Containment factor values for ground
. water migration pathway.
‘33 Monthly latitude adjusting values,
3—4 Net precipitation factor values.
3-5 Depth to aquifer factor values.
3-8 Hydraulic conductivity of geologic
3-7 Travel time factor values. )
3-8 Ground water mobility factor values.
--3- Toxicity/mobility factor values.
3-10 Health-based benchmarks for
hazardous sibstances in drinking water.
311" Nearest well factor values.
312 Distance-weighted population values
for potential contamination factot for
. ground water migration pathway.

' 41 Suface water averland/food migration -

; component scoresheet.

- .42 ' Containment factor values for surface
) water migration pathway. :

43 Drainage area values.

44 Soil group designations.

45 Rainfall/runoff values.

4-6 . Runoff factor values.

. 48 Containment (fiood) factor values.

49 Flood frequency factor values.

4-10 Persistence factor values—half-Jife.

411 Persistence factor values—log K_.,

412 Toxicity/persistence factor values.

4-13 Surface water dilution weights.

4-14 Dilution-weighted population values.
for potential contamination factor for
susrface water migration pathway. -

. 415 Bioacoumulation potential factor
" values.

418 Toxicity/persistence/bicaccumulation

factor valueg. -
"-4-17 Health-based benchmarks for
‘hazardous substances in humsin food
4-18 * Human food chain population values.
4-19 "Ecosystem toxicity factor vaies.
- 4-20 Ecosystem toxicity/persistence factor
) values. -
421 Ecosystem toxicity/fpersistence/
. bioaccumutation factor values.
422 Ecological-based benchmarks for
- hazardoes substances  in surface water.
- 4-2 Sensitive environments rating values,

4-7* Distance ta surface water factor values.

4-24 Wetlands rating values for surface
water migration p .thway.

4-25 Ground water 10 surface water
migration component scoresheet,

426 Toxicity/mability/persistence factar
values.

4-27 Dilution weight adjustments_

4-28 . Toxicity/mobility/persistence/
bicgccumnulation factor values.

429 Ecosystem toxicity/mobility/
persistence factor values.

4-30 ' Ecosystem toxicity/mobility/
pvssisteneefbinacunnuhﬁon factor
valoes. ‘

- 5-1 Soil exposure pathway scoresheet.

52 Hazardous waste quantity evaluation )
equations for soil exposure pathway.

'5=3 Health-based benchmarks for

hazardouns substances in soils.

51 Factor values for workerg.

5-5 - Tesrestrial sensitive environments
rating valges, .

5-8 - Attractiveness/accessibility values. -

5-7 . Area of contamination factor values,

548 Nearby population likelihood of -
exposure factor values.

58 ‘Nearby individual factor values,

§-10 - Distance-weighted population values
for nearby population threat.

. 6-1 Air migration pathway scoresheet.
‘6-2 Gas potential to release evaluation.

63 Gas containment factor values.

64 Source lype factor values.

6-5 Values for vapor pressure and Henry's
constant.

- 6-6 . Gas migration potential values for a

- . hazardous substance. :

6-7 Gas migration potential values for th
source. - ; .

6-8 Particulate potential to release

-evaluation.

6-9 Particulate containment factor values. .

6-10 Particulate migration potential values. -

6-11 -Gas mobility factor values.

6-12 Particulate mobility factor values.

6-13 Toxicityfmobility factor values.

6-14 Health-based benchmarks for
bazardous substances in air.

6-15 Air migration pathway distarice
weights,- .

6-16 Nearest individual factor values.

617 Distance-weighted population values
for potential contaniination factor for air
pathway. i

‘618 Wetlands rating values for air

migration pathway.
7-1 HRS factors evaluated differently for
radionuclides.
7-2 Toxdcity factor values for radienuclides.
19 [Introduction :

The Hazard Ranking System (HRS} is the
principal mechanism the U.S. Environmental
Profection Agency [EPA) uses to place sites
on the National Priorities List (NPL). The HRS
serves as a screening device to evaluate the
potential for releases of uncontrolled ’
hazardous substances to cause human health

* or envirenmental damage. The HRS provides

a measure of relative rather than absolute
risk. It is designed so that it can be
consistently applied to a wide variety of
sites, S .

1.1 Definitions

Acute toxicity: Measure of toxicological
responses that result from a single exposure

to a substance or from multiple exposures
within a short period of time {typically
several days or less). Specific measures of
acuie toxicity used within the HRS include

lethal doses (LDso) and lethal concentrations,

{LCs), typically meamired within 2 24-hour to
96-hour period.

.. Ambient Aguatic Life Advisory

Concenirations {AALACs): EPA's advi SOty
concentration limit for acute or chm;:c :
toxicity to aquatic organisms as established
under section 304{a}{1) of the Clean Water
Acl as amended: -

Ambient Water Quality Criteria (AWQC):

- EPA’s maximum acute or chronic toxicity

concentrations for protection of aquatic life
and its uses as established under section

- 304{aj}(1) of the Clean Water Act as
- - - Bioconcentration factor (BCF}- Measure of

the tendency for a substance to accumulate
in the tissue of an aquatic arganism. BCF is
determined by the extent of partitioning of a |,
substance, at equilibrium, between the tissue
of an aquatic organism and water. As the
ratio of concentration of & substance in the
organism divided by the concentrationin
water, higher BCF values reflect a tendency
for substances 1o accamudate in the tissue of
aquatic organisms. [unitless].
- -Biodegradation: Chemical reaction of 2.
substance induced by enzymatic activity of
microorganisms. N

CERCLA: Cotprehensive Environmental
Response, Compensation, aud Liabdility Act of
1330, as amended {Pub. L. 9%6-510, as
amended). T

Chronic toxicity; Measure of toxicological
responses that result from repeated exposure
to a substance over an extended period of

- fime {typically 3 months or longer). Such

responses may persist beyond the exposure

- or-may not appear until much later in time

than the exposure. HRS measures of chronic
toxicity include Reference Dose (RfD) values.

' Contract Laboratory Program (CLP):
-Analytical program developed for CERCLA.
waste site samples 1o £l the need for legally
defensible analytical results supported by a
bigh level of quality asserance and
documentation. _

Contract-Reguiréd Detection Limit {CRDL).
Term equivalent to contract-required :
quantitation limit, but used primarity for
inorganic substances.

" Contract-Required Quantitation Limit
{CROL): Substance-specific level that a2 CLP
laboratory must be able to routinely and
reliably detect in specific sample matrices. It
is not the lowest detectable level achievable,
but rather the level that a CIP laboratory
should reasonably quantify. The CRQL may
or may not be equal to the quantitation limit
of 2 given substance in a given sample. Far
HRS putposes, the term CRQL refers to both
the contract-required quantitation limit and
the contract-required detettion Nmit.

Curde (Ci): Measure used to quantify the
amount of redioactivity. One cune equals 37
billion nuclear ransformations per secand,

- and one picocurie {pCi} equals 20712,

Deiay product: Isotope formed by the

- ‘radioactive decay of some other isotope. This

newly formed isotope possesses physical and

" chemical propertlies.that are different from
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Detection Limit {Di): Lowest amount tha
“noise™ of an analytical instrament or
method. For HRS pupeses, the detection
. limit used is the method detection hmit
- - (MDL) or. for real-time Feld instroments, the
: ?hemmﬁelni. Eimit of the instrument asesed in

. Dilution weight: Paraineter in the HRS
surface water migration pathway that
redneesthepoh:nhelni@ed_mmgeuas
the flow or-depth of the relevant surface
water body increases. [unitless].

- Diztance weight: Parameter in the HRS air
_migration, ground water migration, and soil
.exposmpmhwaysdm:edm&epoint'
value assigned to targets as their distance
increases from the site. junitless].
. .- Distribution coeffrcfent (K} Measure of
the extent of partitioning of a substance
behyeengeologicmluials(fo;mmple.lail.
sediment, rock) and water {also callsd
partition coefficient). The distrbution
coefficient is used in the HRS in i
thembﬁl'!yofumbﬂmm [li.!;h

water migration pathway. ']

" EDy (mpel-t_:enleﬁectﬁreahekl‘s_!imated
__dmemwdﬁ&lm.m,win
- response over control groups. For HRS
pupoges, the response considered is cancer.
[mi}!igrmad;t.;drmpum;x?ambody
Level (FDAAL}: Under section 406 of the
Fedex-all’do«l.nmgand(;?me&.m“ :
amended, concentration of a poisonous or
deleterions substance in human food or
. imial feed at or above which FDA will take
legal action to remove sdulterated

from the market. Only FDAALS established . _

for Ssh end shellfish apply tn the HES.

initial concentration of a substance 1o be
‘ h}&lsvﬁ'u_am%l:ediﬂnwdmy. The

substances, polintants, and contaminants as -
defined in CERCLA sections 101(14) and
102¢33), except where otherwise specifically
noted in the HRS,

containing CERCLA hazardous substances ~
- (as defined in&‘CERCI.A section 101{14]) that
was-deposited, stored, disposed,
org;zast otherwise migrated to. a source.

“Yoctor”: Primary rating elements
internal to the HRS.

HRS “fector calagory™: Set of HRS faciors
{that is, likelikood of release [or exposure],
waste characteristics, targets}. !

-HRS “migration pethways™: HRS ground
waler, surface water, and sir migratioe

- pathways.

" HRS “pathway™ Set of HRS facior
categories combined to produce a score 19
' measure relative risks posed by a site in gne
of four environmental pathways {1hat is,
ground water, surface wster, soil, and air).
HRS “site score™ Composite of the four
EES pathway scores. ~ _ )
Henry's law constent Measure of the .
volatility of a substance in a dilute solgtion of

streamns, Karat

orplaced in,

mtunteqmmmltislhemﬁﬁnfﬂ:e

Cmﬁhaﬁunoiambsﬁnminair[méaﬂy
mmmmmemwmu

] exposed’
organisms. The LU is used in the HRS In
asgessing acute toxicity. .

- LDse ffethial dose, 50 percent): Dose ofa-
suhmmﬁnssopmofamnf
exposed organisms. The LPs, is used in the
HRS in assessing icl i :

water that is delivered to any user of 2 public

water supply.

Moximugr Contaminant Level Goal
{MCLG}: Under section 1412 of the Safe °
Drinking Water Act, as. amended, a -
nonenforceable concentration for a substance
in drinking wates that is protective of adverse
margin of safety. :

Method Detection Limit {MDL} Lowest

buman health effects and allows an sdequate

* concentration of analyte that a method can

detect reliably in either 4 sample or blank,
Mixed radivactive and other hazardgus
subistances: Material containing both
radioactive hazardous substan,
ncnradioactive hazardons substances.
regardless of whether these types of
substances are physically separated.
combired chemically, or simply mixed
together. - ‘ .
Nationda! Ambient Air Quality Standands
{NAAQS): Primary standards for air Jeality
established ander sections 108 and 109 of the

_C’.leaaAirAl:t.'asm'ended.‘

Natianal Emission Standards for
Hezardous Air Pollutants (NESHAPs):
under section 112 of the Cleah Air Act, as
amended. Only those NESHAPs promuigated
in ambient concentration units appiy in the

Octanol-water partition. coefficient {Ku far
#7)- Measure of the extent of partiticning of &
substance between water and octana! at

" eguifibrium. The K_, is detennined by tke

ratio between the concentration in octang]
divided by the concentration in water at
equilibrivm. funitiess]. - . ]
Organic carbon partition cocfficient (Ko}
Measure of the extent of partitioning of a

mbﬂuuuuedhydﬁmab:mpﬁmofb,
solar energy (direct photolysis} or caused
a&atuhﬂmeuhtabmbn!umgy
{indirect photolysis).
Radiation: Patticles (alpha. beta, neutrons)
cr photons (x- and gamma-rays} emitted by

BRadioactive holf-life: Time required for
oae-half the atoms in a given quantity of a
ipecific radionixclide to undergo radicactive
decay. o

Radjouctive substonce: Solid, liquid. or gas
containing atoms of & single radionuclide or
multiple radionuctides.

Rodioactivity: Property of those isotopes of
elements that exhibit radivactive decay and
emit radiation.

*Radionuclide/radioisotope: Isotope of 20
element exhibiting radioactivity. For HRS
purposes, “radionuclide” and “radivisotope™
are used synonymansly. :

Reference dose (RFD): Estimate of a daily
exposure level of a substance o0 & human
populatio below which adverse noncancer
health effects are not anticipated. {millisrams
toxicant per kilogram body weight per day
tog/kgday)). .

Removal action: Action that removes

hazardous substances from the site for proper _

disposal or destruction in a facility permitted
Recovery Act or the Toxic Substances
Coutrol Act or by the Nuclear Regulatory
Commission. -

Roentgen (R): Méasure of external
exposures to ioriizing radiation. One roentgen
equals that amount of x-ray or gamma
radiation required to ions carrying a
charge of 1 electrostatic unit (esu) in 1 cubic
centimeter of dry air under standard
conditions: One microroentgen (xR) equals
W*R, -

Sample quantitation limit {SQL) Quantity
of a substance that can be reasonably
quantified given the limits of detection for the
methods of analysis and sample .
characteristics thar may affect quantitation
ffor exanrple, dilution, concentration).

ing concentration: Media-specific
benchmark concentration for a hazardous
‘substance that is wsed in the HRS for
comparison with the concentration of that

- hazardous substance in a sample from that

media. The screening concentration for a

specific hazardous substance corrésponds to
its reference dose for inhalatior exposures or
for oral exposures. as appropriate, and. if the

‘substance is a huran carcinogen with a

weight-of-evidence classification of A, B, or
C. ta that cancentration that corresponds to
its 10~ individual lifetirae excess cancer risk
far inhalation exposures or for oral
exposures., as appropriate.
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Siter Areals) whete a hazardous substance
has been deposited, stored, disposed. or
placed, or bas atherwise come to be located.
Such areas may include multiple sources and.
may include the area between sources. |

Siape factor falso reférred o as cancer
potency factor}): Estimate of the probability of
response {for example, cancer) per unit
intake of a substance over a lifetime. The
slope factor is typicaiiy used to estimate
upper-bound probability of an individual
developing cancer as a resuit of exposure to a
particular level of a human carcinogen with a
weight-of-evidence classification of A, B, or
C. [(mg/kg-day)™* for non-radivactive
substances and (pC.)~* for radicactive

-substances], -

Source: Any area where a hazardons

substance has been deposited, stored,

disposed, or placed. plits those soils that have -

become contarninated from migration of a
hazardous substance. Sources do not include
those volumes of air, ground water, sucface
water. or surface water sediments that have
become contaminated by migration. except
in the case of either a ground water plame
with no identified source or contaminated
surface water sediments with no identified
source, the plume or contaminated sediments
may be considered a source.

Target distance limit: Maximiim distance
aver which targets for the sile are evaluated.
The target distance limit varies by HRS
pathway. -

Uranium Mill Tailings Radiation Control
Act (UMTRCA) Standerds: Standards for
radionuclides established under sections 102
104, and 188 of the Uranium Mill Tailings
Radiation Control Act, as amended.

Vapor pressure: Pressure exerted by the
vapor of a substapce when it is'in equilibriem
with its solid or liquid form at a given
temperature. For HRS purposes. use the value
reported at or near 25 C._ fatmosphere or
torrf.

Volatilizotion: Physicat transfer process
Lhrough which a substance undergoes a
change of state from a solid or liquid to a gas.

Water solubility: Maximum concentration
of a substance in pure water at a given
temperature. For HRS purposes, use the value
reported at or near 25° C. [milligrams per liter
(mg/1}]. -

Weight-of-evidence: EPA classification
system for characterizing the evidence
supporting the designation of a substance as
a human carcinogen. EPA weight-of-evidence
- groupines include:

Group A: Human carcmogen—- ~sufficient
evidence of carcinogenicity in humans. -
Group B1: Probable buman carcinogen- -
limited evidence of carcinogenicity in
humans.

Group B2: Probable human carcinogen- —
safficient evidence of carcmogemc:ty in

- animals.

Group C: Possible human carcinogen——
limited evxdence of carcinggenicity in
animals.

Group D: Mot classifiable as to human
carcinogenicity=—applicable when there
is no animal evidence, or when human or
animal evidence js inadequate.

Group E: Evidence of noncarcinogenicity
-for human.s

20 Evaluations Common to Multiple
Pathways

21 Overview. The HRS site score (S} is
the result of an evaluation of four pathways:

* Grovnd Water Migration (S..).

» Surface Water Migration (S,.).

* Soil Exposure (S,)

* . Air Migtation [S,).

The ground water and air migration
pathways use single threat evaluations, while

the surface water migration and soil exposure

pathways use moltiple threat evaluations.
Three threats are evaluated for the surface
water migration pathway: drinkinig water,

" humap food chain, and environmental. These-
* threats are evaluated for two separaie
migration components-—overlandfflood
migration and ground water to surface water
migration. Two threats are evaluated for the
s50il exposure pathway: resident population
and nearby population.

The HRS is stuctured to provide a paralle}
evaluation for each of these pathways and -
threats. This section focuses on these parallel
evaluations. starting with the calculation of
the HRS site score and the individual
pathway scores.

211 Colcolation of FRS site score.
Scores are first calculated for the individual
pathways as specified in sections 2 through 7
and then are combined for the site using the

* following root-mean-square equation to

determine the overall HRS site score. w!uch
ranges from 0 to 100:

Sov Sia5ias2+st
— ‘

212 Calculotion of pathway score. Table
2-1,'which is based on the air migration
pathway, illustrates the basic parameters
used to calculate a pathway score. As Table
2-1 shows, each pathway (or threat} score is
the product of three “factor categories™;
likelihood of release. waste characteristics.
and largets. {The soil expasure pathway uses
likelihood of exposure rather than likelihood

of release.} Each of the three factor categorjes
. containg a set of factors that are assigned

numerical values and combined as specified
in sections 2 through 7. The factor values are
rounded 1o the nearest integer. except where
otherwise noted. .
213 Common evaluations. Evaiuah'ons
common to all four HRS pathways include:
+ Characterizing sources.
" —Identifying seurces {and. for the soil
" exposure pathway. areas of observed
contamination [see section 5.0.1]).
=ldentifying hazardous substances

associated with each source [or area of

. observed conamination).
~ldentifying hazardous substances
available to a pathway.

TABLE 2-1.—SAMPLE PATHWAY

SCORESHEET
Mad. § Value
Factor category mum as-
value | signed
Likeihood of Relense
1. Observed Release ] S50
2 Potential to Release ... 500
3. Likeéhood of Release (higher of
‘bnes 1a0d 2o oo | 550
{a
Bl
100
50
45 -
20
7d. Nearest Indwidual (higher of
bnes 7a. 70, Of 7C) e 50
8. Papulation
8a tevelt [1+3]
B Level Tl eerieed ()
Be. Potential Contamination .........|] (b}
Bd. Total Population {ines
T BA4BbEBC e aeeetd (D)
2. H N 5
10. Sensitive Environments...........! (b}
1¢a. Actual Contamination _ {b)
10b. Potential Contamination (b}
10c, Sensitive-Environments |
(fines 10a- 10b) ..........i (-
11, Targets (nes 70 +8d+94+10c).1 (b} |

12. Pathway Score is the product of Likefhood of
Release, Waste Characteristics, and Targets, di-
vided by B2.500. Pathway scores are fmited to a
max.-moHDOpomE. ’

* Maxanum value appﬁmlowasiecharanenst
category. The product of Jines 4 and 5 is used in
Table 2-7 to derive the value for the waste charac-
tenisfics factor category. -
®There is no lmit to- the human popu!auon or
envmamemstacmrvakﬁ

solely Sithe
pathway score based on Sen: environ-
ments is fimited to 3 maximum of 60 points.

*+ Scoring likelihood of release (or
liketihood of exposure) factor category.
-Scoring observed release (or observed
coptamination).
~Scoring potential to release when there
is no observed release.
* Scoring waste charactenshr_r. factor
category.
—Evaluating toxicity.
-—Combining toxicity with mobility,
- persistence, and/or hioaccumulation
{or ecosystem bioaccumulation])
polential, as appropriate to the
pathway {or threat). .
-Evaluating hazardous waste gquantity.
—Combining hazardous waste guantity
with the other waste characteristics
factors. -
-Determining waste characteristics
factor category value.
+ Scoring targéts factor category.
—Determining level of contamination for
) targets. -
These evaluations are essentially identical
for the three migration pathways (ground
water. surface water, and airl. Howevsr. the
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evaluations differ in certain respects for the
sail exposure pathway,

Section 7 spe cifies modifications that apply :

to each pathway when evaluating sites
containing radioactive substances, ‘
Sectivn 2 focuses on evakaations common
at the pathway and threat levels. Note that
for the gmung1 water and surface water
- migration pathways, separate scores are
calculate d for each quTer {see section o) .
© and e:;d: l:::tﬂshed {see mcﬁmtii.u.s_md )
4.2.1.5) when determining the pathway scores
for a site. Although the evalvations in saction
2 do not vary when different aquifers or
walersheds are scored at a site, the specific
factr ¢ valuves (for example, observed releace,

. m: ~ .
'A. Source dimensions and hazardous wasie quansity.
' Hazardews constitvent quastty . -
Hazardous wastestream quantty:
Volme: ____
Arear
Area of observed contaminaion
a.mmsxém;ea‘mémmm.

hazardoas waste quantity, toxicity /mobility)
that rewult from the : evaluations can vary
by aquifer and by v-atershed at the site. This
Specife sources mnd targete slab e
specific sources and targets eli to
evaloated for each aquifer and watershed
and in whether-observed releases can be
established for each aquifier and watershed,
Such differen
watershed level are in sections 3
and 4, not'section 2. - o

22 Characterize sources. Source

_ characterization includes identification of the

following: -
* Sources {and areas of observed
conltamivation) at the site.

-

ces in scoring at the aquifer and -
addressed

« Hazarous substances associated with
these sources {or areas of observed
contamination).

* Pathways potentially threatened by
these hazardous substances.

Table 2-2 presents a sample workshest for
source characterization.

221 Identify sources. For the three _
migration pathways, identify the sources at
the site that contain hazardom:s substances.
Ydentify the migration pathway({s) to which
each source applies. For the soil expostre |
pathway, identify areas of observed
contamination at the site (see section 5.01).

TABLE 2-2.—SAMPLE SOURCE CHARACTERIZATION WORKSHEET

Availzbia to pathway,

wm

Ground water "
Gas Particulate Gw; Overtand/ GWwSW ] Resdernt Neatty

222 [Identify hazardous substances
assaciated with a source. For each of the
three migration pathways, consider those
hazardows schstances documented in a

" source {for example, by sampling, labels,
manifests, oral or written statements] to be
-associated with that spurce when evaluating
each pathway. [n some instances, a
hazgsdous substance can be documented as
being presert at a sife (for example, by
labeds, manifests. arat or written statements),
but-the specific sourcefs} conlaining that

" hazardous substance caonot be documented.
For the three migrition pathways, in those
iastances when the specific source{s) cannot
be documented for a hazardous substance,
consider the kazardops substance tobe

- present-in each source at the site, except
sources for which definitive information
-indicates that the hazardous substance was
not or couid not be present. .

Foran area of observed contamination in

the soil exposure pathway. cousider only
- those hazardous substances that meet the
criteria for observed contamination for that
area {see section 5.0.1) to be associated with
that area when evaluating the pathway.
| 223 Identify hezardeus substonces
avaiichble ta @ patfinay. In evaluating each

migration pathway, consider the-following

hazardous substances available to migrate

from the sources at the site to the pathway:
* Ground water migration.

-Hazardous substances that meet the
criteria for an observed release (see
section 2.3} to ground water.

~All hazardons substances associated
with a source with a ground water

- coentainment factor valee greater than
G {see section 3.1.2.1).

* Surface water migration—overland/flaod
companent.

~Hazardous substances that meet the

- criteria for an observed release ta
surface water in the watershed being
evaleated.

-All hazardous substances associated
with' a source with a surface water
containment factor value greater-than
0 for the watershed (see sections
4121211 and 412.1.271).

* Surface water migration—ground water
to surface water component.

~Hazardous substances that meet the

. criterta for an observed release to
ground water,

~All bazardoas substances associated-
with a source with a ground water
containment factor value greater than
Ofsee sections 4.22.1.2 apd 31.21).

* Air migration. ) ‘

- ~Hazacdons substances that meet the
criteria for an ohserved release to the
atmosphere. -

-All gaveous hazardous substances
associated with z source with a gas
containment factor vatee greater than
0{see section 8.1.2.1.1}.

-All particulate hazardous substances
associated with a source with a
particulate containment factar valne
greater than 0 {see section 6.1.2.2.1}.

*+ For each migration pathway, in thase
instances when the specific source{s)
containing the kazardous substance cannot
be documented. consider that hazardaus
substance to be availabie to migrate to the
pathway when it ca be associated (see
section 22 2} with at least one source having
a containment factor vaiue greater than 0 for

that pathway.

In evaluating the soil exposure pathway.
consider the following hazardous substances
available to the pathway:
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T = Soil exposure—midént-pépulaﬁon
threat. : .
~Al bazardous su stances that meet the
criteria for observed contamination at
the site (see section 5.0.1).°

= .50il exposwre—nearby population threat,
~All hazardous substances that meet the
criteria for observed contamination at
areas with an ettractiveness/ :
accessibility factor value greater than
0 (see section 5.2.1.1).

23 Likelihood of relegse. Likelihood of
release is a measure of the likelihood that a
‘waste hag been or will be released to the
environment. The likelihood of release factor
category is assigned the maximom value of
'550 for & migration pathway whenever the
criteria for an observed release are met for
that pathway. If the criteria for an observed

- release are met, do not evaluate potential to
releasa for that pathway. When the criteria
for an se are not met, evaluate

. potential to release for that pathway, with s
maximum value of 500. The evaluation of
potential to release varies by migration
pathway {see sections 3. 4 and 6).

Establish an observed release either by
direct observation of the release of a
hazardous Substance into the media being
evaluated (for example. surface water} or by
chemical analysiz of samples appropriate to
the pathway being evaluated (sea sections 3,
4. and 6). The minimun stindard to establish-
an observed release by chemical analysis is
analytical evidence of 2 hazardous substance
in the mediz significantly above the

" . .background level, Further. some portion of

the release must be attributable to the site. )
Use the criteria in Table 2-3 as the standare.
for determining analytica! significance. {The
criteria in Table 2-3 are alsousedin -
establishing observed contamination for the
soil exposure pathway, see section 5.4.1.}
Séparate criteria epply to radiorinclides (see
section 7.1.1).

TABLE 2-3.—0BSERVED RELEASE
CRITERIA FOR CHEMICAL ANALYSIS

- Sample Measurement < Sample Ouamﬂaﬁon
. Limit * ’

No cbserved release is estabfished.

Sample Meatursmenl > SAMPLE QUANTITATION
BT I

+ If the background concentration is not detected
{or s less than the detection Bmit), an observed”
releasa is estabished when the ‘sample meas-
uremant equals or exceeds the sample quantita-

- o Bt

*1t the Sampla quantitation Bmit (SOL) cannat be
established, determined if there &s an cbserved
releasea_sloﬁnw:- ’

‘Pathuway (of threst

EPAOmnﬂ.I-ﬁaaormegamweﬂnEPA
:ﬁﬁmmﬂ mit (CROL) in place of
—H the sample analysis is Aot performed under the

EPA Contract Laboratory ise the detection
mmhmduspa?m

24 Wasle choracteristics. The waste
characteristics factor category includes the
following factors: hazardous waste quantity,
toxicity, and as appropriate to-the pathway
or threat being evaluated, mobility,
persistence, and/or bicaccumulation {or
ecosystem bioaccumulation) potential.

241 Selection ofsubrsta:ﬁe potentially
Posing greatest hazard, For all pathways fand
threats). select the hazardous substance
i the greatest hazard for the
} and use that substance in
evaluating the waste characteristics category
of the pathway (or threat). For the threa . )
migration pathways {and threats}, base the
selection of this hazardous substance on the
toxicity factor value for the substance,
combined with its mability, persistence. and/
or bivaccomulation {or ecosystem ]
bioaccumulation) potential factor values, as

. applicable 1o the migration pathway (or

threat). For the soil exposure pathway, base
the selection on the toxicity factor alone.
Evaluation of the toxicity factor is specified
in section 2.4.1.1. Use and evaluation of the
mobility, persistence, and/or
bioaccumaulation {or ecosystem
bioaccuriulation) poiential factors vary by
pathway [or threat) and are specified under
the appropriate pathway {or threat) section.
Section 24.1.2 identifies the specific factors
that are combined with toxicity in evaluating

“each pathway {or threat).

2411 Toxicity factor. Evaluate toxicity
for these hazardons fubstances at the site
that are available to the pathway being

scored. Far all pathways and threats, except

the surface water environmental threat.
evaluate human toxicity as specified below.
For the surface water environmental threat,
evaluate ecosystem toxicity as specified in
section 414213 - .

Establish buman toxicity factor values
based on quantitative dose-response
parameters for the following three-types of
toxicity: :

* Cancer——Use slope factors (also referred
to as cancer potency factors) combined with
weight-of-evidence ratings for -
carcinogenicity. If a slope factor is not )
available for a substance, use its EDyo value
to estimate a slope factor as follows:

’ 1
Slope factor = ———
_— 6 (EDyo)

_» Noncancer toxicological responses of
chronic exposure-—use reference dose (RID)
values. . '

» Noncancer toxicological responses of
acute exposure—-use acute toxicity
parameters, such as the LDk,

Assign human loxicity factor values to a
hazardous substance using Table 24, as
follows:

* [ RfD and slope factor values are both
available for the hazardous substance, assign
the substance a value from Table 24 for
each. Select the higher of the two valuss
assigned and use it-as the overall toxicity
factor value for-the barardous substance.

* If either an RED or slope factor value is
availahle, but not boh, assign the hazardous
substance &n overall toxicity factor value
from Table 2-4 based solely on the available
value (RID or slope factor}.

* * H neither an RID nor stope factor value is
evailable, assign the hazardous substance an
ovarall toxicity factor valye from Table 2-4
based solely on acute toxicity. That is,
consider acute-toxicity in Table 24 only
when both RID and slope factor vaives are
not avaijlable.

* X neither an Rfi, nor slope factor. nor
acute toxicity value is available, assign the

" hazardaus substance an overall toxicity

factor value of 0 and use other hazardous

-substances for which informaticn is available

in evaluating the pathway.
TABLE 24.—ToxicITY FACTOR
‘EVALUATION
Chronic Toxicity (Human)

Reference dosa (R1D) (mg/kgday) | ASSigned
RID < 0.0005 10.000
00005 < AD < 0005 . ommerenea ] 1,000

L0005 c R < 005 e 100
005 < A < 05 - 10
05 ¢ RD 1
R ot avalable .o i - o

Carcinogenicity (Human)
Y hh)fﬂiﬁeﬁee'l’slobe tactor (mgf
Weig ot i
- value
A B C
05 < S |5 ¢ SF 5 < §F 10,000
005 < 5F {05¢<5F |5 ¢cSFc 1,000
<05 < 5 )
SF <005 1005 ¢ SF |05 ¢ SF | 100
<05 - <5

——— |8 <005 1SF<c05 | 10
Slope Slope Slope )

factor not |~ tactor not | Factor not

available, avattable, avadahle,

“A B, and G refer to weight-of-evidence catego.
category inadequate evidence of carcinogen-
icity) or E {evidence of lack of carcinogenicity) a
value ot § for carcinogenicity,

°SF=$lquf_actor.

-
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TABLE 2-4. —ToxicrTy FACTOR EvALUATION—CONCLUDED

Acute Toxicity (Human)
Oral LD\ fmgfhg) Bermal 15y, {mgfkg) Dust or mist iCew (Mg:1 Gas or vapar L (ppm) Awﬂ;.e
T Y S (T WP L < 02 LCu < 20 1,000
S g W <50 | 2 o LD € 20 0.25L|.'.‘..<2___............."__.,_.....20gta.<m S R | 1)
50 < W <500 130 < LDy < 200 | 2 g Ly < 20 e 200 € LCis & 2000 e ] 10
500 ¢ LDhe 200 < LD, 20 < Ll T 2000 <LCu : 1
mmmmmw__mmmmmmLCumm__ _.il.c..mtavaiaue__ ] o

- I & toxicity factor value of  is assigned to
aﬂhzamnama@hhle_ba

usable toxiciy data for multiple exposure
routes (for example, inhalation and
ingestionj, consider all exposure routes and
use the highest assigned valie, regardless of
exgosu:e 1oute, as the mdcia 2&0: valoe.
‘or HRS purposes, assign asbestos
2nd lead fand its compounds) a human
toxicity factor value of 10,000
Separate criteria apply for assigning factor
values for haman toxGeity and ecesystem
toxicity for radionaclides {see sections 7.2.1
and 722}
2412 Hazardous substance sefection.

" For each evaluated for
a migration pathway {or threat), combine the
human toxicity Esctor vaiue (or ecosystem
toxicity factor value} for the bazardons
substance with a mobility, persistence, and/
or bieaccumulation (or tery )
bivaccumulation) potential factor value as -
follows; - -

* Ground water migratior-

—Defermine a comhined Yiman toxicity
mobility factor value for the hazardaas
substance {see section 3.24).

* Surface water migration-overland/fload
migration corrponent.

~Determine a combined human toxicityf

- persistence factor value for the
hazardovs substance for the drinking
water threat (see section 41.2.2.1).

~Determine a combined human toxicity/
penvistence/bioaccumulation factor
value for the bazardous substance for

- the human food chaia threat (see
section 4.1.3.2.1).

~Determine a combined ecosysiem
tuxicity/persistencefbicaccomulation
factor value for the hazardous
_substance for the environmental threat
{see section 41.4.21). :

* Surface water migration-groand water to
surface waler migration companent.
~Determine a combined human toxicity/
mability{parsistence Factor value for
the hazardous substance For the
.drinking water threat [see section
422273).

-Determine a combined human loxicity/
mobility/persistence/biocaccumnlation
factor value for the hazardoys
subsiance for the human food chair

“threat {see section 4.2.5.2.1).

—Delam:nf a ﬁb‘l’ﬂeﬁ ecasyst;m
toxicity/mobility /pecsistence
bicaccumuletion Bactor value for the
hazardous substance for the
enviromrentyl threat [see section
42421) ' ;
* Alr migraiion.
~Detersine & combined buman toxicity/ .
mohbility factor value for the hazardo
. - substance {see section 4.2 1), :

Determitie each combined factor value for

2 hazardoes substance by muitiplying the
individual factor values appropriate to the
pathway {or threat). For each migration
pathway {or threat] being evaluated. select
o3 substance with the highest

* combined, factor value and use that substance

in evalnating the waste characleristics factor
caizgory of the pathway {or threat).

Fer the soil exposure pathway, select the
hazardous substance with the highest human
toxicity facior value from ammong the

substances that meet the criteria for observed

contamination for the threat evaluated and
use that scbstance in evaluating the waste -
characteristics factor category. ’

242 Hozardous waste quantity. Evalwate
the bazardous waste quantity factor by first
assigning each source {or area of observed
cantamination) a source hazardous waste
quantity value as specified below. Sum these
talues to obtain the hazardons waste
guantity factor valve for the pathway being
evaluated,

In evaiuating the hazardous waste quantity
{actor Fut the three migration pathways,
alfocate hazerdons substances and
kazardqus wastestreams to specific sources
‘in the manner specified in section222,
except: consider. substances and
hazardous wastestreams that canmot be

- allecated to any specific source to constitute

a separate "unallocated source™ for poyposes
of evaluating only this factor for the three
migration pathways. Do not. however,

" include a hazardous substarce or hazardous

wastestream in the urailocated source for a
migration pathway if there ia definitive -
information indicating that the substarce or
wastestream could only have been placed in
sournes with a containment Factor value 020,
for that migration pathway.

In evatuating the kazaidous waste qnantity
{acter for the soil exposure pathway. allocate
1 each area of observed contamination anly
Ghose hazardous substances that meet the
criteria for observed contamination for that
area of abserved contamination and only
those hazardous wastestreams that contain
hazardeus substances that meet the criteria
for observed contamination for that area of

observad contamiration. Do not consider

other hazardons substances ar hazardous
wastestreams at the site in evaluating this
factor for the soil exposure pathway.

2421 Source hezardous waste quantity.
For each of the three migration pathways,
assign a source harardous waste quantity
value 1o each soarce fincluding the

. unallocated source} having 2 containment

factor value greater than 8 for the pathway
being evaluated Consider the umallocated
source to have a contairment factor value
greater than 0 for each migration pathway.

For the soil #xposure pathway, assiza 2
source hazardous waste guactity value to
each grea of observed contaryination, as
applicable to the threat being evalnated.

For all pathways, evaluate source
haza:dous waste quantity using the failowing
fgur measutes in the following hierarcey:

* Hazardous constiteent guantity.

« Hazardous wastestream guantity.

« Volume. )

= Area.

Foz the urallocated source. use only the
first two measures.

Separate criteria epply for assigaing a
scuree hazardous waste quantity valee for
radionuclides (see section 7.2.5}

24211 Hazardous constituent quantity.
Evaluate bazardous constituent quantity for -
the sonree (or area of ohserved
contamination) based solely on the mass of
CERCLA hazardous substances (as defined i
CERCILA section 101(14) as amended]
allocated to the source (or atex of obsarved
contamination), except: - '

* For a hazandous waste isted pursuent to
section 5001 of the Solid Waste Disposal Act.
as amended by the Resource Conservation
and Recovery Act of 1976 [RCRA), 42 U1.S.C.
6901 et seq., determine its mass for the
evaluation of thiy measure as fullows:

- the hazardous waste is listed salefy
for Hazard Code T ftaxic waste),
include anly the mass of constituenls
in the hazardous waste that are
CERCLA hazardous substances and

 not the mags of the entire bazardous
waste. "’

~If the hazardous waste is listed for any
other Hazard Code (inchuding T plus
any other Hazard Code), include the
mass of the entire hazardous waste.

* For a RCRA hazardous waste thzat
exhibits the characteristics identified unde:
section 3001 of RCRA. 25 amended.
determine its mass for the evaivation of 135
measure as foliows:
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~If the hazardous wauste exhibits only the
‘chazacteristic of toxjcity (or only the
characteristic of EP toxicity). include
only the mass of constituents in the
us waste that are CERCLA
substances and not the
mass of the entire hazardous waste.
=If the hazardous waste exhibits any
other characteristic identified under
~ section 3001 (including any other
. characteristic plus the characteristic of
' toxicity {or the charactetistic of EP
© ' toxdcity]). include the mass of the
-entire harardons waste.
" " Based on this masg, designated as'C, assign

_avalue for hazardous constitgent quantity as
* follows: - ’

'+ For the migration pathways, assign the
source a value for haxardous constituent
‘quantityising the Tier A equation of Table
2~§.-

* For the soil exposure pathway, assign the
area of observed.contamination a value using
the Tier A equation of Table 5-2 (section

T 5122 . .

- If the hazardous constitugnt quantity for
the source {or area of chserved ]
contamination) is adequately determined
{that is, the total mass of all CERCLA
hazardous substances in the source and
releases from the source [or in the area of
observed contamination] is known or is
estimated with reasonahle confidence), do
not evaluate the other three measures
discussed below, Instead 2ssign these other

measares & value of 0 for the source (or
" area of o contaminatior) and proceed
to section24.21.5.

I the hazardous constituent quantity is not
adequately determined, assign the source for
area of observed contamination) a value for
hazardous constituent quantity based on the
‘available data arid proceed to section
24212

TABLE 2-5.HAZARDOUS WaSTE
©QUANTITY EVALUATION EQUATIONS

| Capon
- Tier Measure Units {0,
valug *
A 'Hxardous ©* b c
. ©) |
quantity
B* . | Hazardous . ] WIS,000
wagtestream
quantity (W)
Ch | folume (V) L
L badfl 1 yae | vr2sop
Surface yd* | yr2s
.- impoundment
Surtace- y* 1 oys2s .
{buried/backflied)
Drums <, wn—e| GalOR | V/S00
Tanks and yd? vies -
tontainérs cther
Contaminated soil._.| yu* V/2500
PRl . . ] ¥ Vrzs
COther ...} vras
D= | Area (a). o oo
: Langifl__... . _ it AS 400
- Surface : k2 A3
impoundment !

TABLE 2-5.—HAZARDOUS WASTE Quan-
TITY EvatuaTion EouaTions--Conciuded

E hr.
Twr Measure Units tul
vaiue s
Surface L& A/13
{buaried/ .
bacihiled)
Lan! reatment__....| h AI2TQ
= Pha, -2 A3
Contaminated so3.. Lo AS34,000
= Do not round to nearest integer. :
* Convert ‘© mass when -1

ton=-2000 pounds=1 cubic yard=4 drums—200
‘lmmd&mhmm
1 drum=50 ganons,
“Use land surface area under pie, not surface

arca of pila. .
LTI PO TI
24212 Hazerdous wastestream

quantity. Evaluate hazardous wastestream - -
quantity for the source {or area of observed
contamingtion) based on the mass of )

wastestreams plus the mass of any
additional CERCLA poilytants and
contaminants {as defined in CERCLA section
10133, as amendeq) that are allocated to the
source {or area of observed contamination),
For a wastestream that consists solely of a
hazardous waste listed pursuant to section
3001 of RCRA, as amended or that consists

‘solely of a RCRA hazardous wagte that

exhibits the characteristics identified under
section 3001 of RCRA, as amended, include
the mass of that enfire hazardous waste in
the evaluation of this measure, -

Based on.this mass. designated as W,
assign a value for bazardous wastestreard
quantity as follows: )

* For'the migration pathways, assign the .
source 2 value for hazardous wastestream
quantity using the Tier B equation of Table
2.5 .

* For the soil exposure pathway, assiga the
arez of abserved contamination a value using
the Tier B equation of Table 5-2 (section o
5122) . :

Da ndt evaluate the volume and area
measures described below if the source is the
unallocated source or if the foliowing

- condition applies:

. * The bazardous wastestreamn quantity for
the source {or area of observed
contamination) is adequately determined—
that is. total mass of all hazardous

- wastestreams and CERCLA pollutants and

contaminants for the source and releases
from the source {or for the area of observed

contamination) is known or is estimated with

reasonahle confidence.

If the source js the unallocated source or if
this condition applies, assign the volume and
‘8rea measures a value of  for the source for
area of observed 'oontaminati_on] and proceed

to section 2.4.2.1.5. Otherwise. assign the

source (or area of observed contamination} a
‘value for hazardous wastestream quantity

“based on the available dats and proceed to
- -section 24.2.1.3.

24213 Volume. Evaluate the volume
measure ysing the volume of the source {or

.the volume of the area of ohserved e

contamination). For the g0il exposure
pathway. restrict the use of the volume
measure to those areas of observed
contamination specified in section 5.1.22

Based on the volume. designated as v,
assign a value to the volume measure as
follows: '

¢ For the migration pathways. assign the
source a value for volume using the
appropriate Tier C equation of Table 2-5.

* For the soil exposure pathway, assign the
area of observed contamination a valoe for
volume using the appropriate Tier C equation

‘of Table 52 {section 51.2.2),

If the voluma of the source {or valume of
the area of ohserved contamination, if
applicable) can be determined, do not
evaluate the area measure Instead, assign
ﬂ:.eammasmavnlueofuandproceedto
section 24 2.1.5. If the volume cannot be
determined {or is not applicable for the soid
exposure pathway), assign the source {or
area of o contamination) a valve of 0
for the volume measure and proceed to
section 24214
- 24214 Area. Evaluate the area measure
using the area of the-source {or the area of
the drea of abserved contamination). Based

. on this area, desighated as A, assign a valae

to the area meagure as follows:

* For the migration pathways, assign the
saurce g value for area using the appropriate
Tier D equation of Table 2-5. '

* For the soil exposure pathway, assign the
area of ohserved contamination a vahe for

.area using the appropriate Tier D equation of

Table 5-2 {section 5.1.2.2).

‘24215 Caleidation of source hazardous
wuasle quantity value. Select the highest of
the values assigned to the source {or area of
observed contamination) for the hazardous
constituent quantity, hazardons wastestream

.quantity, volume, and atea measures. Assign

this value as the source hazardous waste
quantity value. Do not round to the nearest
integer.’

2422 Caleviction of bazardous waste
quentity foctor value, Sum the source
hazardous waste quantity valges assigned to
all sources (including the unallacated source)

- or areas of observed contamination for the

pathway being evalnated and romnd this sum

" ‘to the nearest integer, except: if the sum is

greater than 0, but less than 1, round it to 1.

" Based an this value, select & hazardous waste

quantity factor value for the pathway from
Table 2-5. -

TABLE 2-6 —~HAZARDOUS WASTE
QuanTITY FACTOR VALUES

‘Hazardous waste quantity value uz;lua

o . . . o
"1 tp fab te

Greater than 10010 10000._______
Greater than 10,000  1:000,000 |
Gréater than 1,000000.. .. |

100
10,000
1,900,000

*If the hazardous wasta quantity valua is greater
mu.m!ss'ﬂmi.mﬂilnlasspedﬁedh
text
"Formepalimay.ifhmmwsmnsﬁtwntqumﬁ-
tyis.notadequaletydelenninau.m F valua as

‘specified in the text; do not assign the varue of 1.
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For a wmigraiion pathway, if tha hazardoss
conistituent quantity is adequa

- determined (se~ section 24.21.1) for all

-sources (or 21l portions of sonrces and
releases ining after a removal action),

. assign the value from Table 2-6 as the
hazardous waste quantity factor value for the
pathway. If the constituent -
quantity is aot adequalely determined for one
or more sources (or bne or more portions of
sources ot releases remaining after a removal
action) assign a factor valee as follows:

= Hany target for that migration pathway

is subject to Level 1 or Level H concentrations -

(see section 25). assign either the value from
Table 2-6 or a value of 100, whichever is
greater. as the hazardous waste quantity
factor valve for that 3 )
m;:ﬂm&&emiwﬁntpaMyh
ject to L or Levei H concentrations,
- assign g factor valne as follows:
~If there has been o remaval action,
assiga either the value from Table 2-8
or & value of 10, whichever is greater,
a3 the hazardous waste quantity Factor
value for that pathway. -
-H there has been a removal action
—-Detesmine values from Yable 2-6
with and withont consideration of
—-if the value that woald be assigned
from Yable 2-8 without =
m’dﬂaﬁoﬂbé of the removal action
would be 100 or greater, assign
either the value from Table 2-8
. with consideration of the removal -
action or a value of 100, whichever
is greater, ag the hazardous weaste
quantity factor valve for the

o pathway.
—if the valoe that would be assigred
. Irom Table 2-6 without

coasideration of the removal action )

wauld be Jess than 100, 2ssign a
valee of 10 as the hazardous waste
quantity factor valve for the

. pathway.

Fuor the soil exposure pathway, if the
hazardous constituent quantity is adegrately
determined for all areas of ohserved
contamination, assign the valoe from Table
. 25 s the nazardous waste quantity factor
* value. if the hazapdous conslituent quantity is
_'not adequately determined for one or more

areas of observed contamination, assign

either the value from Table 2-6 or a value of
i0, whichever is greater, as the bazardous
waste quantity [actor value.

243 Waste characteristics factor
cotegory value. Determine the waste
characteristics factor category value as
specified in section 24.3.1 for all pathways
and threats, except the surface water-human
food chain threat and the surface water
esnvironmental threat. Determine the waste
characleristics fagtor category value for these
Istter two threais’as specified in section

2432 .

2431 Factor category vefve. For the
pathway (or threat) being evaluated, multiply’
the toxicity or combined factor value. as :
appropriate, from section 2.4.1.2 anf the

. . hazardous waste quantity factor value from

. sectiod 2422 subjact 1o 2 maximym product
of 1X10%. Based on this waste characteristics
-procuet 2ssizn 2 waste characteristics factor

¥

. caiegary value to the pathway {'ar threat)

from Table 2-7.

TRBLE 2-7.—WASTE CHARACTERISTICS

FacToR CATEGORY VALUES

o : 0
Grester than O W less than 10 .. 1
10 10 less than 15102 2
1X 107 10 lass than 15103 k)
1X 107 10 legs than 1104 6
1X10* w less dhan 1< 10° 10
1x10® o less than 1106 -t 1B
1X10° o loss than 1 107.. 32
X107 t laks than 1) 10% 56 -
1X 10% 4o less than 13 10° 120 -
IX10*wilessthan 1x3079, .. | 180
1107 10 bess than 11077 ] 320
IxXt0"wlessBantxtots.___ | sg
1x10r2 i 1,000

2432 Foctar category value, considering
bivaccumulation potential, Fox the surface:
.water-human food chain threat and the
surface water-environmental threat, multiply
the toxicity or combined factor valve, as
appropriate, from section 24.1.2 and the
us waste quantity factor value fiom

" section 24.22, subject to:

* A maximum product of 1102, and -
- * A maximum product exclusive of e

‘bicaccumnlation (or ecosystem

bicaccumulation) potential factor of 1 x10°.
: o

- Based on the tolal waste

tics
product, assign a waste characteristics faclor
category value to these threats from Tabi

g K

23 Targets.
The types of tagets evaluated include the
following:
* ‘Individual (factor aame varies by

pathway and threat).

* Human population.

* Resources {these vary by pathway and
threat].

* Sensitive environments {included for all
pathways except ground water migration),

The factor values that may be assigned to
each type of target have the same range for
each pathway for which that type of targetis
evaluated The factor value for most types of
targets depends on whether the target is

‘subject to actnal or potential contamination

for the pathway and whether the actual
contamination is Level [ or Level JE
*+ Actual contamination: Target is
associated either with a sampling focation
that meets the criteria for an observed
release for observed contamination] for the
pathway or with an observed release hased
an direct observation for the pathway
{2dditional criteria apply for establishing
-actual contamination for the human food
‘chain threat in the surface water migsation
pathway, see sactions 4.13.3 and 4.233).
sections 3 through 6 specify how to determine
the tarpets associated with a sampling
location or with an observed release based:
on direct abservation. Determiae whether the
uctual contamination is Level I or Level T as
follows:
-Level L
—-Media-specific concentratioas for the
target meet the criteria for an

observed release (or observed
. contaminalion] for the pathwzay and
" are at or above medi: Hic
: values. Taese .
benchmark values (see section
252} inclcde both screening
‘concentrations and concentrations
specified in regulatory limits (sach
as Maximum Contasrinant

Level
{MCL) values), or
—-For the human foad chain threat in
" the surface water migration
pathway, concentrations in tissue
* samples from aquatic l:uma:o foad
chain arganisms are at or above
benchmark values. Such tissue
samples may be used in addition
c ific concentrations only
“*as specified in sections 4.1.3.3 and
4233
~Level It
—-Media-specific concentrations for the
target meet the criteria for an
observed release (or observed
contamination) for the pathway, but
are {ess than media-specific
If none of the
hazardoes substances eligible to be
evaluated for the sampling location
has an epplicable benchmark.
assign Level II to the actual
contamination st the sampling
location, or
~—For obsetved releases based on
direct observation. assign Level If
10 targets as specified in sections 3,
4.and 6. or
——For the human food chain threat in
the surface water migration
pathway, concentrations in tiasue
samples from aquatic uman food
chain organisms, when applicable.
are below benchmark valaes.

—If a target is subject to both Level I and
Level ¥ concentrations for a pathway
{or threat). evaluate the target using
Lavel | concentrations for that
pathway (or threat).

* Potential contamination: Target is
subject to a potential release (that is. target is
not associated with actual contamination for
that pathway or threat).

Assign a factor value for individeal risk 25
follows (sefect the highest value that applies
to the pathway or threatk -

* 50 points if any individual is exposed to
Level | concentrations.

* 45 points if any individual is exposed to
Level H cencentrations. -

* Maximum of 20 points if any individua!
is suhject to potential contamination. The
value assigned is 20 multiplied by the
distance or dilution weight appropriate to the
patiraay. :

Assign factor vafues for population and
sensitive environmerts as follows:

* Sum Level I targets and multiply by 10.
{Level I is not used for sensitive
enviroroents in the soil expasure and zi-
migration pathways.) .

* Sam Level I targets. :

= Multiply potentiat targets by distance or
cifution weights appropriate to the pathwez,
suc, and divide by 10. Distznce or dikution
weighting accounts far diminisking exposure
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with increasing distance or dilution within
the different pathways. '
- = Sum the values foi the three levels

In addition, resource value points are
assigned within all pathways for welfare-
related impacts (for example, impacts to
agricultural land), but do not depend on
whether there is actual or potential
contamination. .

251 Determination of level of actual
contamination at a sampling location.

. Determine whether Level I concentrations or
Level If concentrations apply at a sampling -
location (acd thus to the associated targets)
as follows: ‘

« Select the benchmarks. applicahle to the
pathway (or threat) being evalvated.

* Compare the concentrations of
bazardous substances in the sampie for
comparable samples) to their benchmark
concentrations for the pathway (or threat}, as
specified in section 2.5.2.

* Determine which level applies based on
this comparison. :

* If none of the hazardous substances-
eligible to be evauated for the sampling
location has an applicable benehi assign
Level Ii to the actual contamination-at that
sampling location for the pathway {or threat).

In making the comparison, consider only
those samples, and only those hazardous
substances in the sample. that meet the
criteria for an observed release (or observed
contamiration} for the pathway, except:
tissue samples from aquatic human food
chain organisms may also be used-as
specified in sections 4.1.3.3 and 4.2.3.3 of the
surface water-human food chain threat. any
bazardous substance is present in more than
ene comparable sample for the sampling
location, use the highest concentration of that

substance from any of the
comparable samples in meking the
comparisons.

Treat sets of samples that are not
comparable separately and make a separate
comparison for each such set.

252 Comparisor to benchmarks. Use the
following media-specific benchmarks for
making the comparisons for the indicated
pathway [or threat): -

* Maximum Contamirant Level Goals
(MCLGs}-—ground water migration pathway
and drinking water threat in surface water
wigration palhway. Use only MCLG values
greater thang. ‘ .

¢ Maximum Contamirant Levels (MCLs)—
ground water migration pathway and
drinking water threat in surface water ~
m-;-ation pathway.

* Food and Drug Administration Action
Level (FDAAL) for Esh or shellfish—human
food chain theeat in surface water migratioo
pathway. ) )

* EPA Ambient Water Quality Criteria
(AWQC] for protection of aquatic life—
environmental threat in surface water
migration pathway.

* EPA Ambient Aquatic Life Advisory
Concentrations {AALACHenvironmental
threat in surface water migration pathway.

» National Ambient Air Quality Standards
(NAAQS)—air migration pathway.

+ National Emission Standards for
Hazardous Air Pollutants {NESHAPs}—air
migration pathway. Use only those NESHAPs
promulgated in ambient concentration units.
5051939 0058(03X13-DEC-90-11:23:26)

* Screening concentration for cancer
corresponding to that concentration that
corresponds to the 10~%ir dividual cancer risk
for inhalation expasures (air migration ‘
pathwayj or for oral exposures {ground water
niigration pathway; drinking water and
human food chain threats in surface water
migration pathway: and soil exposure
pathway). . N

* Screening concentration for noncancer
toxicological responses corresponding to the
RID for inha.l;lﬁm exposures (air migration
pathway] or for oral exposures (ground water
migration pathway; drinking water and
human food chain threats in surface water
migration pathway; and soil exposure
pathway}.

Select the benchmark(s) applizable to the
pathway (or threat} being evalnated as
specified in sections 3 through 8. Compare the
concentration of each kazardous substance
from the sampling location to its benchmark
concentration(s) for that pathway (or threat).
Use only those samples and only those
kazardous substances in the sample that
meet the criteria for an observed relezse (or
observed contamination) for the patbway,
except tissue samples from aquoatic buman
food chain organisms may be used as
specified in sections 4.1.33 and 4233, If the
concentretion of any applicable bazardous
substance from any sample equals or exceeds
its benchmark concentration, consider the
sampling location to be subject to Level
concentrations for that pathway {or threat). If
more than one benchmark applies to the
kazardous substance, essign Level § if the
concentration of the hazardous substance
equals or exceeds the lowest applicable
benchmark concentration.

I no hazardous substance individually
equals or exgeeds its henchmark
conceniration, but more than one hazardous
substance either meets the criteriz For an
observed release (or observed
contamination} for the samplie (or comparable
samples) or is eligible to be evaluated for a
tissue sample {see sections 4.1.3.3 and 4.23.3),
calculate the indices 1 and | specified below
based on these hazardous substances. |

For those hazardous substances that are
carcinogens [that is, thase having a
carcinogen weight-of-evidence classification
of A_B, or C), calculate an index I for the

sample location as follows:
G
| E ) yp—
5G
i=1

where:

C,=Concentration of hazardous substance i
in sample {or highest concentration of
hazardous substance i from among
comparable samples).

SC,=Screening concentration for cancer
corresponding to that concentration that
corresponds to its 10 %individual cancer
risk for applicable exposure finhalation
or oral} for hazardous substance i

o=Number of applicable hazardous
substances in sample for comparable
samples] that are carcinogens aud for
which an SC, is available.

For those hazardous substances for which
an RfD is available, calculate an index | for
the sampie location as follows: -

.G
= $o

_5_' =

=1

where:

Q;Concent:lr:}ion bghest hazardoas suhstancef i
in sample {or b concentration of
hazardous substance j from among
comparable samples).

CR,=Screening concentration for noncancer
toxicalogical responises corresponding to
RiD) for applicable exposure {inhalation
or oral) for hazardous substance j.

m=Number of applicable hazardous
substances in sample (or comparable
samples} for which a CR, is available.

- If either I or j equals or exceeds 1, consider

th¢ 2ampling location to be subject 1o Level 1

concentrations for that pathway (or threat}. If

both I and j are less than 1, consider the

sampling location to be subject to Level I

concentrations for that pathway for threat).

If, for the sampling location, there are sets of

samples that are not comparable, calculate I

and | separately for each such set. and use

the highest ealculated values of 1 and ] to

assign Level Y and Level IL

* See sections 7.3.1 and 7.3.2 for criteria for
determining the level of contamination for
radioactive substances,

20 Ground Water Migration Pathway,

- Evaluate the ground water migration
pathway based on three factor categories:
likelihood of release, waste characteristics,
and targets. Figure 31 indjcates the factors
indluded within each factor category.

Determine the ground water migration
pathway score (S, in terms of the factor
category values as follows: -

__ARWg M
N SF

Spe

where:

LR =Likelihoad of release factor category
value.

WC=Waste characteristics factor category
value. .

T=Targets faclor category value.

SF =Scaling factor.

Tabie 3-1 outlines the specific calculation
procedure. _

Calculate a separate ground water
migration pathway score for each aquifer.
using the factor category values for that
aquifer for likelihood of release. waste
characteristics, and targets. In doing so,
include both the targets using water Ffrom that
aquifer end the targets using water From all
overlying aquifers througb which the
hazardous substances would migrate to reach
the aquifer being evaluated. Assign the -
tighest ground water migration pathway
score that results for any aquifer as the
ground water migration pathway score for
the site.

BILLING CODE BS60-50-M
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" TABLE 3-1.—GROUND WATER MIGSATION PATHWAY ScongsHEET

Faztor categories and factors Veke

Page 69

Likefhobd of Relesse 10 an Aquifer:
1. Obsarved Roioase

- 2 Potensal to Release:
: . 2a Containmient

2e, Dezth i Acuifer

2d. Travel Time

2e Potontial to Aslease [knes 22+ 2o 4-2d)]
“igher 6t ¥nes 1 and )

3. LieFhood of Retease
Waste

T

||

13. Wailheas Protection Area

AHHT

1. Targets @nes 74-8d4.5410)
Grouns Water Migratior Score for an Aquifes-
12 Aquiter Score [(lines Ix§x 11)/82.500] =

-'Gromu_Watu Magration Score;

13.Panmy3m(5..).0i9mamm&=e1zh-aamm¢ :

4§ eaezpee & 882 f86vzs § &5

——
—_—

‘Dnnmmbrmimgev.

304 General considerations
3011  Ground water torget distance limie.
- The targe: distance limit defines the .
maxinum distance from the sovrces at the
site over which targats are eveluated, Use a
target distance km:t of 4 miles for the ground
water. migration pathway, except when
aquifer discontinuities apply {3ee seciion
3.0.1.2.2). Farthermore, consider any well with
an observed release from s source et the site
{sze section 3.1.1) to He within the target
distance limit of the site, regardless of the
well's distance from the sources at the site.
Far sites that consist solely of a
contaminated ground water pleme with no
identifiea source, begin measuring the 4-miie
target distance limit at the center of the ares
«f observed ground water contanzination.
Determine the area of observed ground wataer
containination based om availzble samples
that meet the criteria for an observed release.

30312 Aguifer boundarias. Combine
multiple aquifers into a single hydrelogic uxit
for scoring purposes if aquifer -
interconnections car: be established fo- these
aquifers. i~ conirast. restrict aquifer
beundaries if aquifer discontinuities can be
established.

11231 Aguifer interconneciions.
Evaluate whether aquifer interconnestions
cogur withiz 2 miles of the sorrees at the site.
1 they occur within this 2-mile distance,
ccmbine the aquifers having interconnections
in scoring the site. In additior:, if ghsarved
ground water contamination attribtable to
e sources at the site extends bayond 2 miles
from the sources, use 2Ny locations witkiz the
Timils of this obsesved pround water
cuniaminatan in evaluating aquifer
interconnections. If ¢ata are not adequzie to
e:.t2blish aquifer interconnestions, evalmiiz
the aguifers as sepzrate aguifers. i

+ Maximum vaiue apohes to waste characteristics catogory,
Mapdmum vakie not applicable, - :

30122 Aguifer disconticuities. Evaluate
whether aquifer discontinuities occur within
the 4-miie target distance imit. An aquifer

for scoring purposes
only when a geologi topographic, or other
structure or feature entirely transects an

aquifer withia the 4-mile larget distance limis,
thereby creating 4 continmous boundary to
ground water flow within this Limit. If fwo or
mare aqaifers can be combined into 2 single
hiydrologic anit for scoring purpozes, an
aquifer discontinuity occars only when the
tructure ar featere entirely transects the

it g SC unit

When an aquifer discontimity is
egizbiished within the £-mile target distance
fimi2, exclude that portion of the agquiier
beyond the dEscontinuity h;hc;a!mﬁng the
ground water mrigration pa ay. However, if
bazardous subsiances have mi actass
an apparent discontinuity within the 4-mile
target distance kmit, do not cansider this
be a discontinuity iz scoring the site.

34013 Karst aquifer. Give a karst aquifer
that underiies any partion of the sour-es at
the site special consideration in the
evaiuation of two potential to release factors
Acepth to aquifer in section 21.2.3 and travel
‘time in section 3.1.24), ane waste
characteristies factor {mobility in section
1.2.1.2], and twa targets factors {nearest well
in section 331 and potential contamination
ia sectior: 3.3.2.4}, '

A1 Likelihood of release. For an agaifer,
evaizate the likelikood of ralease Factor
cstegary in terms of &n observed release
fzctor or a potential to release factar.

3.11 . Okserved release. Establish an
sirserved release to an aquifer by
demassirating that the site bas releasec a
hazardavs substance to the aquifer, Base this
€21355r2tion of either

+ Direct observation—a meterial that
coutains one or more hazardous sabsianzes
bas been depnsit'gd into or has been observed
ectering the aquifer.

« Chemical

substance{s) has increased significantly
background concentration for
site {see section 2.3). Some portion of the

- significant increase must be attribatable to

the site to establish the cbserved release.
excepl: when the source itself consists of &
ground water plume with zo ideptified
foeTce, no separate attribution is required.

E an obyerved relezse can be establishec
for the aquifer. assign the aquifer an
observed release factar valne of 550, enter
this value in ‘Table 3-1, and proceed ta
seclion 311 Xf an chserved release cannor be
established for the aquifer; assion an
observed release factar vakze of 0, enter this
value in Table 3-1, and procesd o section
312 )

3.12 Potential to release. Evaluate
potential to release only if an observed
Telease carmot be established for the aquifer.
Evalvate potential to release based an four
factors: containment, net precipitation, depth
to aquifer, ard travel time. For scurces
ovetlying karst terrain, give any kars aquifer
that underlies any portioa of the sourcas at
the site special consideration in evaluating
depth tc aquifer and travel time, as specified
in sections 3.1,2.3 and 2.1.2.4.

3121 Containment Assign s
containment {actor value Eom Table 2-2 to

" each source 21 the site, Select the kighest

conlainment factor value assimed to those
sources with & source hazardaas waste
Guantity value of 2.5 or meze fsee section
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24.2.1.5). (Do not include this minimum size asgign it as the containment factor value for

* Determine monthly precipitation and

requirement in evilualing any other factor of the aquifer being ev. 1ated. Enter this value monthly evapotranspiration:

this pathway.) Assign this highest value as in Table 3-1.

the containment factor value for the aquifer - 3122 Nel precipitation. Assign a net
being evalvated. Enter this value in Table precipitation factor value to the site. Figure
. 3. 3-2 provides computed net precipitation
If no source at the site meets the minimum factor valves, based on site location. Where
size requirement, then select the highest necessary. determine the net precipitation

value assigned to the sonrres at the site and factor value as follows:

-Use lacal measured monthly averages.

~When local data are not available, use

monthly averages from the nearest
. Nationat Oceanographic and
- Abmospheric Administration weather
station; that is in 2 similar geographic
setting.

TABLE 3-2_-—CONTAINMENT FACTOR VALUES FOR GROUND WATER MiGRATION Pamwnv

Sowurco

) umwwmrmmﬂmmmmﬁ)
MWMWMMmﬂmmmmme
No finer.

" 'No evidence of haramious substance migration from source sros. & Bner, andt .
{a) Nove of the foliowing presant: (1) maintained enginedred cover, or (2) functioning and maintained mwn-on
control system and nnof! management systam, or (3} functioning deachate. collaction and remaval system

{b) Any ona of the thrae items in (a) present

" {c} Any two of-the oms in (a) prasent

(d) AR thwea flams in (a) present plus & functioning groumd water MONKONNG system
(e)MMuhmmmmemmdwmmmmw
deposited in sowce aren. .

ing deficienc
comaining fres Rquids deposited in source area, or {2) no or nonfunctioning or intained run-
mwﬁummuﬂmm.Gmemmm

Q) None of the deficiencies in () present o
mﬂmummmmmmmmmmmm
nmofl nor leachatn is genevatad, Squids or materials containing fres liquids not deposited: it souwea ama, and
present. - ’

Surface Impoundment

Evidence of hazardous substance migration lom surface impeundment .
No iner. . i,

. ﬁu—iaimm-mmmmmmqmmmmwmdmm_
mmammwm-wmmmmmmm
) Z;’?-;‘:lew iyt mﬁaeboard.w N - )

- {0} Liner with functioning leachate collection end removal system below liner Brd. Emctioning ground water
QEtoring System,
{c)mwmmmmnmaemummmmmmwmm
mmammmﬁmmmwwummmm
closure (either by removal of Squids or sobdificalion of remaining wastes and westa fesidues).

Ev-dmolhmduss&stmoemhm kom {and treatment zone

Nohmmmmmwmu, G system...
{a) Functioning and maintained run-on control 3nd nunoff ¢ ety

) Functioning and maintained run-on contal and rnofl mariagemant system, and vegetative Cover
astablished gver antire tand treatment area.

-{c} Land ireatment area maintained in compliance with 40 CFR 264.280.

Assigned valua

10

10

W

10
10
10

9

5

R

Evaluaty using All sources criteria {with a0 Julk

or free Gquid deposited).
10

10

-7

5

.
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TAgLe M—CWTMTFWMBMGMMWAERMPAWAV_W T e

eﬁninmdn‘dmu(e‘#uwmeldhida = ammmmm

) ) Tink
mummmmmmmwammmamym
memmmmmwm(eg.lmmmmmm,

wdmummmmmwwwm and
mmoved in tmely manner, at least inspediondhltmdmy

Tm&mmmﬂummmmmmmmm
wﬂmnﬁﬂwnmwhdmﬂdhmm“mmmmmu
mmmmmmwnmmmmmwmwmm

. . 10 .
10
0
106 °

L oN®

Evaluats using Al eowrces crieria (with no bulk -

or froe Bouid deposited).

.10

19

10
10
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. FIGURE 3-2
NET PRECIPITATION FACTOR VALUES
(CONCLUDED)

85
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~Wher measured monthly
evapolrans iiration is not available,
calculate monthly potential
evapotranspiration {E} as follows:
Ec = 06 F, {10 T /1)
where:

Ey=Monthly potential

12
b3 ~‘il5] 1314
i=1

I=

2=675X10"" P-7.71 1075 12+
179X 107 [+0.49239
Select the latitnde adjusting value for each

monthly potential evapotranspiration) from
monthly precipitation. If evapotranspiration
(or potential evapotranspiration) exceeds
precipitation for 2 month. assign that month a
net precipitation value of 0.

¢ Calculate the annval et precipitation by
summing the monthly net precipitation
values.

evapotranspiration (inches) for month from Table 3-8 For latitudes lower Based L
month i than 50° Narth or 20° South, determine the ° on the annual net precipitation.
F,=Monthly latitude adjusting value monthly latitude adjusting value by ;‘ssb:?: & net precipitation factor value from
for month L interpolation. .. able 34
Ti=Mean monthly temperature (*C) * Calculate monthly pet precipitation by Enter the value assigned from Figure 3-2 or
for month i. subtraciing monthly evapotranspiration for . from Table 34, as appropriate, in Table 3-1.
TABLE 3-3.—MONTHLY LATITUDE ADJUSTING VALUES®
. . Month -
(degrees) Jan, Feh. March Aprdl May June Suly August Sept. Oct Nov. Dec.
>50 N 074 ’ a7 102 N 1.15 133 136 137 1.25 1.06 092 o7 0.70
45 N 080 0581 | 02 113 1.28 129 131 127} 1.04 094 079 075
- AD N 054 .53 1.03 11 124, 125 127 118 1.04 096 ce3 0.81
. 35N [+3.7 8 085 1.02 1.09 121 2 123 116 103 097 083 085
36N 090 087 1.03 1.08 118 147 120 114 t.03 0.98 0.89 0.88
20N 095 090 1.03 105 11 N 114 11 102 1.00 0.93 094
10N 100 (174 1.03 t.m 1.08 1.06 1.08 107 1.02 1.02 0.98 099
0 104 094 .04 1.0 1.04 1.0t 104 104 1o 1.04 1m 1.04
msS 1.08 0.97 108 099 1.0¢ 096 1.00 102 100 1.06 105 1.09
2s 114 0.99 105 097 096 091 045 059 1.00 108 1.09 115
* Do ot round to noarest intages. : .
'WWMMMWNNN‘MMNW%WMM

TABLE 3—4.—NET PRECIPITATION FACTOR

VALUES
hat pracipitation (inches) Assigned
1) . 1}
Greater than 0w 5 ettt 1
GreaterthanSto t5.__ . ] 3
Greater than 15 o 30 S ]
Greater than 30 et e 10

3123 Depth to aquifer. Evaluate depth
to aquifer by determining the depth from the
lowest known point of hazardous substances
6t a site to the top of the aquifer being
evaluated. considering ell layers in that
interval. Measure the depth to an aquifer as
the distance from the surface to the top of the
aquifer minus the distance from the surface
to the Jowest known point of hazardous
substances eligible to be evaluated for that
aquifet. In evaluating depth to aquifer in
karst terrain, assign a thickness of0 feet to a
karst aquifer that underlies any pottion of the
sources at the site. Based on the calculated
depth. assign a value from Table 3-5 to the
depth to equifer factor.

Determine the depth to aquifer only at
locations withiz 2 miles of the sources at the
site_except: if observed ground water )

contamination attributable to scurces at the
site extends more than 2-miles beyond these
sources, use any location within the limits of
this observed ground water contamination
when evaluating the depth to aquifer factor
for any aquifer that does not have an
cbserved release. If the necessary geologic
information is available at multiple locations,
calculate the depith to aquifer at each
location. Use the location having the smallest
depth to nssign the factor value Enter this
value in Table 3-1.

TaBLE 3-5—DEPTH TO AQUIFER FACTOR

ValLuES
Depth to aquifer* {feet) W
Lass than of equal 0 25 .o s
Greator than 2510250 ... _ | 3
Greaterthan2s0.___.._._ .. . | 1

“Use depth of all layers botween the hazardous
substances and aquiter. Assgn a thicknass ol 0 fest
D any karst aquifer that underiies any portion of the
sources at the site.

3124 Travel bme. Evaluate the travel

. fime factor based on the geologic materials in

the interval between the-Jowest knmown point
of hazardons substances at the site and the

top of the aquifer being evaluated. Assign a
value to the travel time factor as follows:

* If the depth to aquifer [see section 3.1.2.3)
is 10 feet or less, assign a value of 35.

+ If, for the interval being evatuated, all
layers that underlie a portion of the sources

- at the site are karst assign a value of 35.

* Otherwise:

—Select the lowest hydraulic conductivity
layer{s) from within the above interval.
Consider only layers at least 3 feet
thick. However. do not consider layers
or portions of layers within the first 10
feet of the depth to the aquifer.

-Determine hydraulic conductivities for
individual layers from Table 3-6 or
fromi in-situ or laboratory tests. Use
representative. measured. hydraulic
condactivity values whenever
available, .

~If more than one layer has the same
lowest hydraulic conductivity, include
all such layers end sum their
thicknesses. Assign a thiclkaess of 0
feet to a karst layer that underlies any
portion of the sources at the site.

-Assign a value from Table 3-7 to the
travel time factor, based on the
“thickness and hydmulic conductivity
of the lowest hydraulic conductivity
layer{s).

Page 74
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Assigned
Type of material frydraasic .
{om/sec)
mmmﬂmmmmmm-ﬁmm N 0
&bmﬂmmm“m 2 mﬂwwmﬂ.wmﬂm .
gumwmmmmwmwmmhmmww s
Smmsu-,mm-amm mmmlhumm«mwmhum
wmmmmmmmmmmmmmm tot
&mmmmmwmmmmmmhanM 102
" Do sot round ¥ nearest intager. - ’ -
' TABLE 3-7.~TRAVEL TiME FACTOR VALuES *
- . mawww
: : ' $an310 { #ansS o | than 100 | Seeater
5 100 o 500
Greater than or equa! ko 10-* . i as s 35 25
Less than 10-2 15 1073 —— . as E- 15 15
Less than 10-7 by 19~7, e i 15 15 5 5 .
Less than 1077 3 s 5 b 1

2 'Hdemnsmﬂuhtofeqwhﬁwa.hbemm'&dmd%hmumd&emamﬂammmamm
) -mwmgmsmmmmmmnWeﬁmmuﬁummmmmmmm_

Determine travel time only allocations Eikelihood of release factor categary value for 3211 Toxivity. Assigna toxicity factor
within 2 miles of the sources at the site, that aquifer. Otherwise, assign the potential value to each hazardons substance as
except: if observed grovnd water - - to-release factorvalue for that aquifer ag the specified in Section 24,11,

* contaminaiion atiribatable to soorces atthe likelihood of release vafoe. Enter the vaiue 3212 Mobility. Assign a mobility Factor
- gita extendsmore than 2 mites beyond these assigned in Table 3-1. ) vaiuelomhhmdum:ubs:ancefur&e
sources, use any location withiry the fimits of 32 Waoste characteristics. Evalzate the aquifer bein evaluated as follows:
this ohserved gromd waler contemination wasts characteristics factor category for an = 8

: iy A = . I 2 that meets
. when evalcating the trave] time factor for any squifer based an two factors: toxkcity/ F or any hazardous substance
aquifer that dt:'; not bave an observed mobdity and hazardous waste quantity. the criteria for an observed release by
release. If the necessary subsurface geologic  Evaluate onlythose hazardous substances chemicat anaiysis to one or more aguifers
inforaation is available at multiple locations, aveilsble to migrate fram thre’ sonfres at the urderlying the sources at the site, regardless
evaluate the trave! time factor at each site o ground-water. Such hazardaus of the aquifer being evaluated, assign a
Tocation. Use the lpcation having the bighest substances inclnde: mobility factor value of 1.
travel time factor value to assizn the fzetor * Hazardous substances that meet the ¢ For any bazardons substanee that-does
_\;albule imLﬂle aquifer. Enter this valve in m-itte::a for an-ohserved release to ground not meet the criteria for an observed release
anle 3— waler. b mica =
3125 Colculation of potential to releas= * All hazardous substances associated a;'u?gl:m ::i:;ld tﬁsmizt:?;g;::a
factor valze. Sum the factor vakies for net with a source that kas a ground water moblity factor value from Table 3.8 for the
Precipitation. depth to aquifez, and tavel comtaininen: faclor value greater than 9 [see ifer bein Iuat.ed. ba ed on its
lime. and multiply this sem by the factor seclions 222,223, acd 3121} aq‘mb“r: 2 e;a ihution sed On i3 water
value for containment. Assign this prodect as 321 Toxicity/mobility. For each sctuniiily and distri “t'mfmt &
the potential to release factor value for the kazardous substance, assign a toxicity factor * M the hazardous substance cannot be
2quifer. Enter this value in Table 3-1_ valte, a mobility factor value, and a assigned a mobility factar value because data

313  Calculotion of likelihood of release combined toxicity/mobility factor valte as on its waler salubility or Gistribution
foctor cotegory value If an observed release - specified in the following sectiony. Select tie coefficient are pot available use other
is established for an aguifer, *ssign the taxicity/mability factor value for the aquifer hazardous substances for which information
observed release factor walue of S5 ag the being evahmtad asspecified in section 3213, js available m evalating the pathway.

TABLE 3-8.—GR0UND WATER MosuTry Facror VaLyes =

. A | Oistributon coeticient (K (mi‘g)
Water solsbiity (mg/n

. Karst e sto 300 4 51000
Present as fiquid * 1 4 1 0.01 3.0a01
Greater then 160, . 1 I €0V | 0000t
txester than 1 10 100 02 €2 | 0602 | 2a0m
Greater than @01 1p . i oo 0002 | 26— | mr0-r
iess than or equal to 0.01 : : 2ct0* | 2107 | osegger | agpoes

* Do'nat round 1o nearest integer. '
‘Use_ﬂﬂ'nehaardous&msianmispfesmurdeposj(edasa Wepsid.
“Use if the erzire interval from e source (g the aquiter being evalezted is karst
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* I none of the bazardous substances
eligible to be evaluated «an be assigned a
mobility factor value, use a defanlt value of

telease by chemical analysis, use the
water solubil'ty of that hazardous
substance to assign a mobility factor

—For any hazardous substance that is
organic and that does not meet the
criteria for an observed release by

0.002 as the mobility Eactor value for all these value from Table 3-8 to the hazardous chemical analysis, establish &
hazardous substances. - subslance. ‘distribution coefficient for that
me.:m ftheﬂ\::::z:oéubxhty 't;ll;iused For the aquifer bem,g evaluated, detgrmine hmﬂs substance as follows:
foll u;'L tmuT‘bﬂi cfza.;“ the distribution coefficient to be used in ~-Estimate the K, range for the
aquitens 2 S water solubility orall e b veesedin -mardous substance using the
follows: ) ]|m' equal jon:
* For any hazardous substance that does .
not meet the criteria for an observed release * For any hazardous substance that does Ke=(Ka(L)
by chemical analysis, if the hazardons not meet the criteria for aiobsgm_ed release where:
Bubstance is present or deposited az a liquid, DY Chentical analysis, if the entire interval Kee=Soil-water partition coefficient
use the water solubility category “Present 29 &mamat&zmetotheaquerbans P
- Liquid” in Table 3-8 to assign the mobility - eveluated is karst, use the distribution for organic carbon for the
factor value to that hazaidous substance, coefficient categary “Karst™ in Table 3-8 in f = t t:t Sraction of
* Otherwise: ] . assigning the mobility factor value for that ,=Sorbent content {fraction o ]
~For any hazardous substance thatisa  hazardous substance for that equifér. ﬁrs plus organic carbon) in
metal (or metalloid} and that does not ® Otherwise: _ U ‘“""‘“‘“&{ 4077 in th
meet the criteria for an observed —For any hazardous substance that is -~Use f, values of0.03 and 0.77 in the
release by chemical analysis, establigh metal (or metalloid} and that does not above equation to establish the
a water solubility for the bazardous meet the criteria for an observed upper and lower values of the K,
substance asg follows: release by chemical analysis, use the range for the hazardous substance.
- -=-Detetiine the overall range of waler distribation coefficient for the metal or -—Calculqte the geometric mean of the
solubilities for compounds of this {metalloid) to assign 2 mobility factor upperand lower K, range values.
substance (consider all value from Table 3-8 for that . Use this geometric mean a5 the o
compounds for which adequate substance. distribution coefficient in assigning
water solubility information is —For any other inorganic hazardous the hazardous substance & mobility
available, not just compounds substance that does not meet the factor value from Table 3-8
identified as present at the site). criteria for an observed releass by 3213 Calcwlation of toxicity/mobility
——LCalculate the geometric mean of the chemical analysis, use tha distribution ~ factor vafve. Assign each hazardous .
highest and the lowest water coefficient for that ir.otganic substance a toxicity/mobility factor valye
solubility in this range. hazardous sebstance. if available, to from Table 3-8, based on the values assigned
~~Use this geometric mean as the water assign a mobility factor value from to the hazardous substance for the toxicity
- solubility in assigning the Table 3-8. If the distribution coefficient and mobility factors. Use the hazardous
hazardous substance a mobility is not available, use a defanlt value of  substance with the highest toxicity /mobility
: factor valge from Table 3-8. “less than 10™ as the distribution Factor value for the aquifer being evaluated to
-¥or any other hiazardous substance coefficient. except: for ashestos use a assign the value to the toxicity /mobility
{either organic or inorganic} that does default value of “greater-than 1.000" as  factor for that aquifer. Enter this value in
not meet the criteria for an observed the distribation coefficient, Table 3-1.

TABLE 3-9.—Toxicrry/MoBILTY FACTOR VALUES

. Toxicity factor vatue
Mobsity factor vakie

] : 10,000 1.000 100 0 3 0
1.0 10.000 1,000 100 10 1 0

02 2,000 260 20 2 02 0

0.01 100 10 1 01 0.01 o

0.002 20 2 02 - 002 0.002 o

0.0001 1 ot 2.01 0.001 119~ 0
2etirs 0.2 0.02 0.002 2rig-s 201072 0
21071 0.002 2104 2a0s 2x1G-¢ 2107 0
107 21~ ag-e E 2qag-s 2107 0

‘Domtmmnmras{imega.

322 Hazardous waste guaontity. Assign a
bazardous waste quantity factor value for the
ground water pathway for aquifer) ay
specified in section 242, Enter this vajne in
Table 3-1.

323 Calculation of waste charecteristics
factor category value, Multiply the toxicity
mobility and barardgus waste quantity factor
values, subject to g maximom product of
110" Based on this product, assign a value
from Table 2-7 {seckon 243.1) to the waste
characteristics factor category. Enter this
value in Table 3-1,

3.3 Targets. Evaluate the targets factor
calegory for an aquifer based og four factors:

nearest well, population, resources, and
Wellhead Protection Area. Evaluate these

four factors based on targets within the target

distance limit specified in section 3.0.1.1 and
the aquifer boundaries specified in section
3.0.L.2. Determine the targets to be included
in evaluating these Factors for an. aguifer a5
specified in section 3.0,

331 Nearest well. In evaluating the
nearest well factor, include both the drinking
water wells drawing from the aquifer being
evaluated and those drawing from overlying
aquifers as specified in section 3.0. Include
standby wells in evaluating this Factor only if

they are used for drinking water supply at
least once every year.

'If there i3 an observed release by direct
observation for a drinking water well within
the target distance limit, assign Level I
concenirations to that well However, if one
or more samples meet the’ criteria for an
observed release for that well, determine if
that well is subject to Level I or Level I

.concentrations as specified In sections 2.5.1

and 2.5.2 (Fse the health-based benchmarks
from Table 3-10 in determining the level of
contamigation.

Assign & value for the nearest well factor

as follows:




e Fedmal Register /. Vol.. .55+ No.. 241, { Friday, December 14, 1990 / Rules.and Regulahuns

Reference 1

Page 77

51603

i -Ifonearmednnhngmvudhu
subject to Level I concentratidns, assign &
vahue of 5¢.

* IEnot, but if one or morse drinking water
wells is subject to Level I concentrations.
asgign & vahue of 45.

°Ifmdlhedrhldngwaiuweﬂsu
subfu:tmmellotkrdnmnmm

-H‘ u'h?e aqmﬁu y karst -
one farget isa
aquifer that underlies amy portion of
the sources at the site and any well
drawy water from this karst

. squife within the texget distance limit,-

assign a valde of 20. .

value from Table 311 based on this
-,dimoe.ﬁmpnuﬂuvahmﬁrdm
unearest well
Fnuﬂnnlmungwdmﬁemmstnﬂ
factor in Table 3-1..

TABLE 3-10.—HEALTH-BASED BENCH-
MARKS FOR HAZARDOUS SUBSTANCES
m-DmmuG WATER -

-c«mmuwm
taminant Lavel (MCL).
= Conceniration

TABLE 3—11 -—NEAHESTWELLFAm'on .

VN.UES

-Distancs Fom souncs (ofles)

Lovel lconcentraions® |
mumm_____..,
0t %
Greater then % to %
Graater than % to 1
Groater than 1 4o 2
Greater than 2 to 3
‘Graater than 3 to 4
Groatar than 4.

onwnoghiy

* Distanca does not apply.

332 Population. In evaluating the .
population factor, include those peryons
served by drinking water wells within the
~ target distance limit specified in section
4.8.1.1. For the aquifer being evaluated, count’
those perstns served by wells in that aquifer
and those persons served by wells in-
overlying aquifers as specified in section 3.0.
-+ Include residents, students, and workers who

- xegulaﬂym-ﬂuntu ExcMeh-ment _—
popalaticns such as customers and travelers

passing through the area. Evaluate the
population based on the tocation of the water
supply wells, not on the location of
residences, work places, etc. When a standby
well is maintained on a regular basis so that

" water can be withdrawn, include it in

evaluating the population factor.

hummmdmﬁalpopuhmwhm
tixe estimate is based on the mumber of
residences, multiply each residence by the
aversge number of persons per residence for
the county in which the residence is located.

In determining the population served by a
weell, if the water from the well is blended
with other water ffor exiample, water from
other gronnd water wells

y oy or surface water
regulssly served by the ‘system to the

intake exceeds 40 percent based om average
ennual pumpage or cepacity, estimate the
relative contribution of the wells.and intakes
considering the following data, if availahle:

* Average anmual pumpage from the ground
wauweﬂ:uﬂmfanewanermhkesmthe
blended system. -
Capauhuo&ﬂieweﬂsandmmkumthe
blended system.

. For systems with standby ground water

wells or standby surface water intakes,
apportion the total population regularly
servedbydleblmdedm‘.zmladumbed
above, except:
Exdudgsiandbymfacewammlakam

appormnmgﬂlepopula
. =When using pumpage data for a standby
ground ‘water well, use average pumpage for

thgpenoddmingwlnd:ﬂmltmdbyweﬂu
used rather than average anunal pumpage.
-Fotthatpurhondﬂxetolalpopulahm
that could be apportioned to a standby
ground water well, assign that portion of the
population either to that standby well er to
the other ground water well(s) and sarface
witer intake{s) that sexve that population: do
not assign that portion of the population both
to the standby weil and to the other well{s}
and mtake(s]m the blended system. Use the
that resalts in the hi
population factor value, (Either inciude all
smndbywdl[n)wmdudemo;baﬂoig:,
standby well(s) as appropriate to obiain
highest value.) Note that the specific standby
well(s}mdudadwmludedmd.::the
specific apportioning mey vary in evaluating
dnﬁetentaqm&rsmdmenhaungthe
surface water pathway.
3321 Level of contamination. Evaluate
the population served by water from 2 point
ofmﬂxdtawalbasedonthelevelof

oontnmmonbt Ihatpomdmthdrawal.
Use the applicable factor: Lavel |
concentrations, Levelllwmuahuns. or
potential comtamination.

If no samples meet the criteria for an
observed release for a point of withdrawal

¢ and there is no observed release by direct

observation for that point of withdrawsl,
evaluate that point of withdrawsl using the
potential contamthation factor in section
1324 I there is an observed relense by,
direct obaervation, use Level I
concentrations for that peint of withdrawat.
Huwemr if-one or more samples meet the

of withdrawal, determine whick factar (Level

. Lor Level I concentrations) applies to that

point.of withdrawal as specified in sections
25.1 and 25.2. Use the healthbased -
benchunarks from Table 3-10 in

the level of conteminaticn. Bvaluate the point
of withdrawal uvsing the LevelI”
concentrations factor in section 3.3.2.2 or the
Level T concentrations factorin section

3.3.23, as appropriate.

Pwﬂmpoteaudmﬁmaﬂmﬁmm
pop'uhtaon in evalusting the factor as
speuﬁedmsecumuzi.l?md:elevelland
Level I concentratins factors, use the
population estimate, not population ranges, in
. evaluating both factors.

3322 Level Iconcentrations Sum the
number of pegple served by drinking water
from peinty of withdrawal sabject to Leve! §
concentrations. Multiply-this sum by .10,
Assign this product s the valoe for this
factor. Enter this valne in Table 3-1.

3323 [Level Il corcentrations. Sam the
nmnberot‘peoplemedbydnnhngwmer
from points of withdrawal subject to Level It
contcentrations. Do not incinde those people
already comted mider the Level 1. . .
concentrations factor. Assign this sum as the
valueforﬂnsfadorEmarﬂmvaluemTable
3-1.

3324 Potmmlaonmman.
Determine the nmmber of people served by
drinking watet from points of withdrawal

-subject to potential contamination. Do not

include those people eheady comnted ander
the Level I and Level I comcentrations
factora. L

Agsign distance-weighted population
values from Table 3-12 to this population as
follows:

* Use the “Karst” porticn of Table 3-12to -
assign values only for that portion of the
population served by points of withdrawal
that draw drinking water from a kamt aquifer
that underlies any portion of the scarces at
the site. -

. —For this portion of the pepulation,

- determine the mamber of peaple
included within each *Karst™ distance
category in Table 3-12.
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- TABLE 3-12.—DrSTANCE-WEIGHTED POPULATION VALUES FOR POTENTIAL CONTAMINATION FAGTOR FOR GROUND WATER MIGRATION

—Assign a distance-weighted population
value fer each distance category based
on the number of people inclnded:
within the distance category.

Calculate the value for the potential
contamination factor (PC) as follows:

preparation.

* Supply for commercial aquaculture,

* Supply fir a major or degignated wetar
recreation erea. excleding drinking water nse.

Assign'w resources value of § if no drinking’
waterwells are within the target distance
Linit, but the water in the aguifer being

evaldited or any ovelying squifers (as
: 1 B [(W+K) specified in section 3.0) @ wsabile Tor drinking
PC= o water proposes. o

where:
W,=Distance-weighted population from
“Other Than Karst™ portion of Table 3-12
for distance category i
K;=Distance-weighled population From
) “Karsi” pottion of. Table 3-12 for
distance i
n==Number of distence categories.
£ PC iz less than 1, do not round it te the
nearest integer; if PC i3 1'or more. round to
the nearest integer. Enter this velue in Table
3H1. ' '
3325 Calcwlation of population factor
valire. Sum the factor values for Levell
concentrations. Level II concentrations, and
poiential contamination Do not round this
sem to the nearest integer. Assign-this sum as
the population factor vafue for the aquifer.
Enter this value in Table 3-1.

3.3.3 Resources. To evaluate the
resources factor. select the highest valge
specified below that applies for the aquifer
being evaluated Assign this vaiue as the

-containment factor value greater than 0 kes,
-either partially or fully. within orahove the

Azsipn a resources value of 0 if none of the
above applies. -

334 Wellheod Protection Aren. Evalyate
the Welllread Protection Atea factor based
on Wellbezd Protection Aress designated
according to section 1428 of the Safe Drinking
Water Act. a3 emended. Consider only those
Wellhead Protection Areas applicable. to the.
aquifer bei~g évalugled or overdying aquifers

(a3 specified in section 3.9). Select the highest

vatue below that applies. Assign it as the
vatue for the Welthesd Protection Area factor
for the aquifer being evaluated: Enter this
value‘in Table 31, ’

Assign & value of 20 if either of the
following criteria applies for the aquifer being
evaluated or overlying aquifers:

* A gource with a ground water

designated Wellkead Pratection Area.

* Observed ground-water contamination
attributable to the sources at the site lies.
either partially or fuliv. within the designated
Welthead Protection Area.

Pa . Hwav
. Nomber of peopie within tha distance category .
Distance category {miles) 0 “:’ :; 3; 1&1' 0w 1.?1 2001 o 10‘..)1 30,00t mo‘.,om 300,008 © 1.00&001
- 10| 30 | 100 [ 300 | V090 | ap00 | Y0000 | 3000 | 100000 | o5ty | 1000000 | 5o
GCther Than Karst™ ; ' :
Ol % 0] 4137153 r164 | S22 | 1639 | S24 | wuas | s2497 ) 163246 | S21.960 1,692,455
Geawthan Mtow . 10 2l n 3B W02 | 32 1.013 A233 1G22 32325 01213 I M3 | 1912122
Geortan%Bwi ... (0] 1] 5 17 § 52 | 1687, 5 | 1660 | 524 18084 2239 96835 . 522 385
Gegtarhn w2 10 fovl s 10 { 30 o - 204 39 2339 2385 29904 . h-<¥ 233,842
Grestar S 2t 3 . 0105% 2 7 20 & -212 6m | 2122 68778 7222 777 212219
Mmabd__._‘n_., 0§03 1 | 4 | 13 42 131 417, 1.306 4,171- '{ 13060 41709 130,596
Ot % " 21 0] 4117 ] 53 fwea] S22 | 15833 5214 16325 52,137 163245 521360 1,632,455
Geaterthan %o % 0] 2f 11 B w2 oxRe.] 103 | 3Z3 | e 32358 | 23 | 3232043 1012122
Greatrthan %0t ... 10 21 9 26 [: -] -1 a17 2607 8183 26068 91623 260,600 816227
Groamsr San 1t 2 G219t 2%.|-82 .20 | 817 g 8163 265068 | 523 250,600 816,227
Groglor than 2 10 3 of2{9 2 | 82 § 261 817 '} 26507 8153 25068 61,623 260650 815227
Greater ‘ﬂlj! k3. ¥ a¢F 219 26 .~4 2681 . 817 2507 G.lﬁ_ 25068 B1.623" 260,680 8162y
+ *Round the rumber of peopia present within a distmeo category th meatect iveger. Do not ound tha- igned distance-weighted pop vale W nearest
Hiteger, . ) . , " X
. *Usa for all arst, L poction of #m stxrces at tha i,
I e g i
~Assigna distance-weighted population resources Eactor vahie for the aq;ﬁ.t'a-. Enter If neither criterion applies. assign a vaine
. value For.each distance categary based ° this value in Table 3-1. of 5, if, within the target distmce limit, there
en the number of people incladed Assign a resources value of 5 if water - is a designated Wellhead Protection Area -
within the distance category. drawn from any target well for the aquifer applicable to the aguifer being evaluated.or
* Use the “Other Thari Karst™ poction of being evaluated or overlying aquifers (as overlying aquifers, - - .

- Table 3-12 for the remainder of the specified in section 3.0)is used for one or Aassign a vahie of 0 if rope of the above
population served by points of withdtawal. more of the following purposes: - applies. )
subject to-potenfial cantamination. - Imigation 2 piniumym] of 335 Cofodation of torpets foctor

~For this portion of the population. commercial food crops or.comumercial forage cotegory value. Sumthe Bactor valwes for
determine the nurnber of people cops. - . . - nearest well. population, respurces. and
ncluded within each-“Other Than. — * Watering of commercial Evestock Welthead Protection-Area. Do not round this
 “Karst™ distance categorgin Table 3-12  ~ » Ingredient in comumercizl food - sum to the nearest integer: Use this sum as

the tzrgets fxctor category value for the
aquifer. Enter this value in Table 3-1.

34 Ground woter migration score for an
agiifer. For the aquifer being evaluated.
multiply the factor category values for
likelthood of refense, waste characteristics.
and targets, and round the product o the
nearest idteger. Then divide by 82500 Assign
the resulting valuve, subject to & maximum
valne of 100, as the ground water migration
pathway score for the aquifer. Enter this
score in Table 3-1.

3.5 Calcufation of ground water migration

patiwoy scora. Caleatate a ground water

migration score for each aquifer underlying
the sources at the site, as appropriate. Assign
the highest ground water migration score for
an aquifer. s the grourd water migration
pathway score {5,,,} for the site. Enter this
score in Tabje 3-<1.

48 Suifoce Waler Migration Pathwoy.

401 Migration components. Evaluate the
surface water migration pathway based on
two migration components:

* Overland/Bood migmation to surface
water fsee section 4.1).

* Ground water to surface water migration
(see section 4.2).

- Evaluate each component bused on-the same

three threats: drinking-water threat, human
food chain threat and-environmental threat.
Score one or both components, considering
iheir relative importance. If only one
compernent is scored, assign its score as the |
swface water migration pathway score. If (J
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both xents are scoved, select the higher
oo s o e e i
- waler migration pathway score. ‘

402 Syifece woter cotegories, Far HRS
purpioses, classify surface water into fodr
categories: rivers, lakes, oceans, and coastal
tidal waters. .

o Bﬂomng' from of
¢ Perennially ing waters point
origin'to the ocean or to coastal tidal waters,

whiqhevq-mﬁnl.md wetlands -

in arid or seniiarid areas with less thag 20
inches of tnean annunal precipitation. .
Lakes inchide:

* Natural and man-made lakes {including -

impoundments) that lie along rivers, but
excluding the Great Lakes.

* Isolated, but perennial, lakes, ponds, and
wetlands i
-+ Static water channels or oxbow lakes
contiguous to rivers.

* Small fvers, without diking. that merge
into surrounding perennially inondated
wetlands, bodi

* Wetlands contiguons to water badies
defined hete as lakes,

Ocean and oceanlike water bodies
include;

* Ocean areas seaward from the baseline
of the Territorial Sea. {This basekine
represents the generalized coastline of the
United States. lt'is parallel to the seaward
limit of the Territorial Sea and other maritine
limits such as the immer boundary of Federa}
fisheries jurisdiction and the Limit of States
Jarisdiction under the Submerged Lands Act,
&3 amended.}

* The Great Lakes. i

* Wetlands contiguous to the Great Lakes,

Coastal tidal waters.include:

* Embayments, harbors, sounds, estuaries,
back bays, lagoons, wetlands, etc. seaward

" from mouths of rivers and landward from the
baseline of the Territorial Sea.

4.1 Overland/flood migration component.
Use the overland{flood migration tomponent
to evaluate surface water threats that result
from overland migration of hazardous
substances from a source at the site to
surface water. Evaluate three types of threats
for this component: drinking water threat,
human food chain threat, and environmental
threat. . -

4.11 Gerem! considerations.

4111 Dsfinition of hazardous substance
migration path for overland/flood migration
component The hazardous substance
migration path inclades both the overland
segmenl and the in-water segment that

substances would take as they
migrate away from sources at the site:

* Begin the overland segment at a source
and proczed downgredient to the probable
point of entry to surface water.

* Begin the in-water segmert at this
probable poiet of entry.

=For rivers, continue the in-water
segment in the direction of low
{including any tidal flows} for the

- distance established by the targst
distance imit {s¢ . section 4112)
—For lakes. oceans, coastal tidal waters,
oerthku.ccllamtcomiduﬂow
direction. Instead a; the target
dishnoeﬁnﬁtasmﬂ
~If the in-water segment includes both
rivers and lakes {or oceans, coastal
ﬁdﬂm«&uthhs).upplyﬂm
target distance Iimit to their combined
in-water segments,
For sites that consist of contaminated
sediments with no identified source, the - .
hazardous sobstapce migration path comsisty

-sulelyo.fﬂ:ein—wntersemsspmﬁedh

seciom 4.1.1.2

Consider & site to be in two or more
watersheds for this component if two or more
hazardous substance migration pathis from
the sources ot the site do not reach & common
point within the target distance §mit. If the
site is in more than one watershed, define & .
separate hazardons migration path
for each watershed. Evahate the overland/
flood migration component for each
watershed separately as specified in section
4113,

4112 Target distance limit. The target
distance limit defines the maximmn distance
over which tergets are considered in
evaluating the site. Determine & separate
target distance limit for each watershed as
follows:

« If there ia no observed release to surface
water in the watershed or if there is an
observed release only by direct observation
(see sectiond.1.21.1), begin measuring the
target distance limit for the watershed at the
probable point of entry to sprface water and
extend it for 15 miles along the surface water
from that point.

* If there i an chserved release from the
ﬁ to the surfanewatlllzr“si-n the watershed

tis based an sampling, begin measuring
the target distance Jimit for the watershed at
the probable point of entry; extend the target
distance limit eitker for 15 miles along the
surface water or to the most distant sample
point that meets the criteria for an observed
release to that watersbed, whichever is
greater.

In evaluating the site, include only surface
walter targets (for example, intakes, fisheries,
sensjtive environments} that are within or
coatiguous to the substance
migration path and located, partially or
wholly, at or between the prebable point of
enfry and the target distance limit applicable
ta the watershed: .

* H flow within the hazardons substance
migration path is reversed by tides. evaluate
upstream targets only if there is
documentation that the dal run could carry
substances from the site as Far as those -
upstream targets.

* Determine whether targets within or
contiguous to the hazardous substance
migration path are subject to actual or
potential contamination as follows:

~ifa target is located, partially or wholly,
cither at or between the probable point
of entry and any sampling point that
meets the criteria for an abserved
release to the watershed or at a point
that meets the criteria for an observed
release by direct observation. evaluate

that target as subject to actual

m?zm,emﬁtaaothmise
ified L "

and for wetlands in section 4.1.431.1.

l!'ﬂaeuﬂmlmu}hmina_timhbasedm

¢ontamination ts et Level I or Level I
concentrations as specified in séctions
~If a target is ted, partially or wholly,
within the turget distance Emit for the
. watershed, but not at or between the
mbabhpoimnfmlry_andmy'
sempling point that meets the criteria
for an observed release 1o the
watershed, nor at a point that meats
ﬂnu-iteﬁaforanobsenednleaseby
direct observation, evaluate it as
subject to potential contamingtion.
Tor sites consisting solely of contaminated
h with no identified source,
deinrminethghmtdislamelinﬁlasfnllaws
* If there is a clearly defined direction of
flow for the surface water body {or bodies)
containing the contaminated sediments, begin
measuring the target distance limit at the

" point of observed sediment contamination

that is Farthest upstream {that is, at the
location of the farthes? available upstieany
sediment sample that meets the criteria for

an ohserved release}: extend the

distance limit either for 15 miles along the
surface water or to the most distant
downstream sample point that meets the
criteria for an observed release to that
watershed, whichever is greater. :

* If there is no clearly defined direction of
flow, begin meaguring the target distance .
litnit at the center of the arez of obgerved
sediment contamination. Extend the targst
distance limit as an arc either for 15 miles
along the surface water or to the most distant
sample point that meety the critetia for an
obaerved release to that watershed,
whichever is greater, Determine tke area of
observed sediment contamination based on
available camples that meet the criteria for
an observed release. :

Note that the hazardous substance migration
path for these contaminated sediment sites
consists solely of the in-water

defined by the target distance limit: there is
no overland segment .

For these contaminated sediment sites,
include only those targets {for example,
intakes, fisheries, sensitive environments)
that are within or contiguous to the
hazardous substance migration path and
located, wholly or partially, within the target
distance limit for the site. Determine whether
these targets are subject to actnal or patential
contamination as follows:

* If a target is located. partially or whally,
within the ares of observed sediment
contamination, evaluate it as subject to
actual contamination, except as otherwise
specified for fisheries in section 4.1.3.3 and
wetlands in section 4.1.431.1.

~If a drinking water target is subject to
actual contamination, evalsate it using
Eevel 1 concentrations.




" Reference 1

Page 80

| 51608 Federal Register [ Vol 55, No. 241, | Friday, December 14, 1990 / Rules and Regulations
—Hf a human food chain target or this consponent based on three facior LB, =Likelibood of release Eactoe category
wmkuﬁﬁ: - mmaﬁuﬂaﬂaﬁ)ddndnse.wa;: dhhwng[&uhd&awam
Level I or Level 1T concentrations. as indicates the Jactors within each threat}. * el
appropriste [see seclions 4133 and &mmhmm’w of theest, WC,==Waste characteristics factor calegary
ala31) . the T Hood migration value for threat i.
- * lin target is located, partially or wholly, soace & waershed in Ti=Targets factor category value for threat i.
Sithin the target distance limit b the. . etsus afthe Jackor category values 3s SF =Scaling factor. ‘
‘watershed, but not within the area of s Table 41 outtines the specific calculatioa
observed sediment contemisution, evaluate it procedure. : .
as subject to peténtial contamioatios. o3 TRIWCHT H the site is in aaly one watershed. assign
4113 Evaieation of. i s¥ the overland/Bood migration score For that
migration componeat. Evaluate the i watershed aa the overland/Hood migration
weter theest, buan food chain threat, and componeut score for the site.

. where:
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| *» Area i
\

Liketihood of Zeleose (Lp) .
[ Orinking water {
. | Observed Release Waste Characteristics ) Targets (1) ,
x - l\_ —
f : -or | ToxicityiPersistmce Nearest Intake i
o “--———-——.____, . Toxicity | Poputation [
i [Potentist o Release -~ Chronie * Level 1 Concentrations 5
by Overland Floy ’ ’ - Carcinogenic x ’ * Level 1T Concentrations il
| 1+ containment i | - Acute = [ * Potentiat Containation 1t
* Runoff [ | * Persistence - t Resources ]
- Rainfalt * Half-life "’
- Drainage Area ’ - K . :
- $0i{ Grep - i Wazardous waste Quantity {
* Distance to i * Hazardous Constivuent Quantity |
l Surface Uater . - * Nazardous Uastistrens Quant ity ;
e " Volume
h . i * Area ’ H
Pree— ] i
! Potentisi to Release \/
| ,by Flood ’ Co +
| [ contairment i1 - - :
Il CFloom i } Hunan Food Chain |
I l- Flood Frequency ’ . ‘ Haste Characteristics axy © Targets (1) f
L‘\_j It Toxicityi?ersistenceﬂioaccwulatimf } Food thain tndivickat £
[i- Toxicity 1 Population o 1 .
- Chronic : * Level | Concentrations ” -
- ’ [ = Carcinogenic ~ Bumn Food Chain ) i
l t = hcute _ Prod.:tinn fl ::
1 | » Persistence X |+ Level It Concentrations I !
[ l - Half-Life o = Human Food fhain {f !
o-x, Product ion i 2
I 8icacamulation Potentiatl o * Potential kumsn Food if A
1 | Hazardous Waste Guantity Chain Contamifation H g
* Nazardous Constituent Quantizy - Human Food Chain - H 3
! I * Mazardous Wastestreay Guantity Production it 4
F I+ volune ‘"——-——H_________J] 1
FIearea . ) { ! j
R ——— |- ;
*
;
Ervirormentgy ; E
! Waste Characteristics {NC) : Targets (1) i N1
[ - '\' :
! ' Ecosyscen Toxicitys - } | Sensitive Environments It
Persistencefsinaccuulation . l * Level 1 Concentrations It :
’ ‘. * Ecosystem Toxicivy * Levet |j Concentrations ft
Pt - Ambienr Nater Gualivy ’ K | » Potential Contamination if
I Criteria - 4
~ Ambient Aquatie Life Advisory _ ; !
I l Concentrations ‘ -
[ |+ Persistence { I :
Lo« mate-gife | :
. l K, - ! ’ .
t * Ecosysrem Bioaccwulation :
11 Potential ! I i
| | Mazardous Waste Quantity I I i
* Hazerdous Consti tuent Quantity ’ k I
! f * Yazardous Wastesrrean Ouantity t k
. 11 s votume . { { "
i1 { ¥
i
1
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TABLE 4-1.—SURFACE WATER OVERL2:  D/FLOOD MIGRATION COMPONENT SCORESHEET

Factor categories and factors B m"‘"'l Value assigned
Drinking Water Threat
Lkefihood of Releass:
1. Jbserved Releasa.
2 Powent 10 Reloase by Overtand Flow: o
22, :
2. Runolt .~
2. Distance to Surtace Waior
2d. Poiential 10 Release by Overiand Flow (Bnes 25024 +2c1)
3. Polential 10 Ralease by Flood:
32 Containment (Fiood)
3. Focd y Z
3c. Potentaal 10 Release by Flood (ines 3ax3b) a
4. Potential to Releaso (Enes 20+ 3¢, subject to 8 i of 500}
: S.Mlmdﬂﬂaaeﬂigtuolhasl'mdﬂ
Wasts Charscteristics:

8w2282 8 [388 $§ £83 Suns @

+ 3 8. Waste Characteristics - —_—
3. Nearsst Intake A —
10. Poputation
10a. Level | Concentrations. -
108 Lavel B Concentrations. —_
T‘f’ 1 & 10 Polential Contamination. -
10d. Populxtion (fnes 102+ 106+ 10c), ———
‘R 3(,\3{; rali R _
12 Targots fines 9-+10d+ 11}, .
Drinking Water Threat Score: .
13. Drinking Water Threat Score (fines 5 Bx 121/682,500, subject 1o a i v of 100) 100 _
Likeilhood of Relezse
14_ Likaiihood of Relezse (same vakse as ine 5) - 550 —
Waste Characteristies - : ) .
15, Yoxicity/Persistonce/Bicacoumutation ta) J—
16. Hazardous Waste Quantity - . —
17. Waste Characteristies. : 1,000 .
Targets . : T
18. Food Chain indvickual : S0 _
19. Population .
192, Level | Concentrations S [11)] N
19b. Lewd I Concentrations, ) —_—
19¢. Polontial Human Food Chain Contamination. w) —_—
19 Population (fnes 193+ 1964 19¢), b} —_
20, Targets (ines 181194} ) ) _
Human Food Chain Threst Score:
21 Human Faod Chain Thaeat Score ([ines 14 17 % 21182 500, subject 1o a imum of 100} 300 J—
Environmental Threat
Likefhood of Release: .
22. Likethood of Refeasa (same value as kne 5 . 550 —_
Waste Characteristics: -
23. Ecorsy Tondcity/Persi e/ Bic lation {a} .
24. Hazardous Waste Quarntity . ) I
25. Waste Characterist 1,000
Targete ' )
28. Sensitive Erwiror =
26a. Laved | Concentrations._. ] by —
26h. Level Il Concentrations. . [1:1 3 -
26c, Potential C ination ) —
26d Sensifiva Enviranments, (Enes 26a 4 26b4-26¢) - (1]
27. Targats (value from Gne 264} 5 £b}
28. Emvitormental Threat Score ((ines 2225 x 271/82.509, subject to & maximum of 60) : - 60 —_
Surface Water Overtand/Flood Migration Component Score for a Watershed
29. Watershed Score < (ines 13+21428, subjlact to a i of 100) " 100 J—
Surface Water Overiand/Fleod Migration Component Score
30. Component Score (S,J < (highest score from ting 29 for alt watersheds evaluated, subject 10 3 maximum of oo R a0 ! _

'Maﬁnunmappﬁsmmdamaisﬁcsmtegocy.
© Maximum valse not applicable.
¢ Do not round 1o nearest integar.
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if the site is in more than one walershed: -concentration for the site for that type . H either condition applies, enter 2 value of 6
* Calculate a separate overland/Tood of sample (see section 23). in Table 41 and proceed to section 212122
migration componest sci.re for each = -Limit comparisons 10 similar types of to evaluate polential to refease by flood If
watecshed, eting likelihood of release, waste uamplulndbad:smmd neither applies, proceed to section 4121.2.11
characteristics, and targets applicable to concentrations—for excaample, to evaluate potential to release by overland
each watershed. : compare surface water gamples to fow.
> Select the highest overtand/flood . wadace water background 4121211 Containment Determine the
migration comporent score from. the ) ‘Conoentrations. . contaioment factor value for the watershed
watersheds evaluated and ssxign it as the - - mplalinm i as folk
?O ooty migration component score cumpubombmhaﬁymﬂe * Koneor is located in
r . organisms. HIFITE J0GICES
- L5 . & 5t o surface water i the watershed {for exampie.
412 Drinking woter threat. Evaluate the -S;ﬁggmof&em?m intact sealed drams in swrface walkes), sxgn
mnuunmhm of | m&. . £ the conts: factos & valos of 10 forthe -
release. westz charecteristics, and targets. - when the sits itself consisty of w-ﬁ Mut&&%m' ?Tnﬁ_l-—l.
4123 ing water threat—likelihood ‘contaminated sediments with no none of the sources is iocated in
of refease, Bviloate the likelthood of release . xdmhﬁedmmupanu autface watsr in the watershed, assign a
- factor category for each-watershed it terms - atiribution is required. . containment factor value from Table 4-2 1o
of an ebserved releage Eactoror o potential to- -l en cbserved reledse can be established each source at the site that can potentiatly
release factor. - o " fora'watershed, azsign an chserved release " release hazardons subistances to the
41211 Observed release. Establish an Tactor value of 50 to that watershed, snter bazardous substance migration path for this
nbservedmleasetum:&cemfnra_ this value in Table 4<1. and proceed watershed. Assign the containmens factor
- watershed by demonstrating that the site has - section 41213 i no observed release can be vahe for the watershed as foflows
released a-hazardons substance to.the established for the watershed, assign an Select the highest contalament Saclor
surface water in the watershed. Base this observed release factor value of @ to that value assigned to o that
demonstration ow-eithes: wetershed; enter this valee in Table 4-1, and - meetﬂ:.?p &“ﬁn“ uroes t
* Direct observation: - o proceed to section 41.2.1.2 described below. Assign this highest
- . : 41212 Potentief to release. Evaluate A
~A materia! that contains.one or mare potential to release only if an ebserved valse g9 the contaimment factor value
ous sibstances as beenseen ) T Y ot be eatablished Tor ton for the watershed. Enter this valus in
eatering surface.waler through. - watershed Evaliate potential 0 reléase Table -1 .
migration-or is.known {0 Eave en * based on two components: potential to -1E for this watershed, oo ssurce at the
;u&eehxt;w&w : - release by ovedand flow (see section sité meety the minimmm size
epost . -41.21.21) end potential to release by food requivement, then select te highest
~A sogrce area has been flooded at a {see section £1.21.2 2). Sum the values for containment factor vafue assigiad to
hmthathaﬂrdoas were these two to'obtain the potential the soarces at the site eligible to be
"1""“"“"“""'.’“‘?‘“““"“??; to release factor value for the watershed, . evaluated for this watershed and
mhsm:nmhdm & sug'fetmum:imul_mof_st%y. g - assign il as the confainment Factor
flood wa o EEE2rs Pu i mtense by overlan value for' the watershed. Enter this
~When evidengg ~urtoonts P52 flow. Evauate | - value i Fable 1.

- A source meets the mirimuor size

oL mtmi:ementi{igs'oujghaza:domm
" - Assign potential 1o release by overland guantity value (see section 24.21.5) in @45 or
release may abya be esed to pstablish ﬂmn'ﬁ“afwm“&diﬁ o mnre.Domt_mchdeﬂ}emmm
an observed release. . * No ovedand segment of the hazardous .wmm@gm—pﬂx&rfaamcf
+ Chemiral analysiy- substance migration path can be definedfor ~ this surface water migration camponeor,
~Analysis of surface water, benthic: or the edor except potential ta release by ifloed as
sedimerit samples indicates that the .2 The rvetandvepment'af 2 hazardous specified in section 4121223
corcentration-of .-.ase-; R Sllbs_ m?patﬁ:gthe watershed 43121212 Runoff Evaluate rmnoif based
) ey EE exceeds 2 miles befare surface water i three t3: rai 3 &
B "%ﬂaxﬂr sbove the background encounteréd, . " ::d soﬂ.;n:rnen reintall. drainage area.
TABLE 4-2.—CONTAINMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAY
Source " Assigned valus
AR Sources (Excopt Surtace lepoundments, Land Fraatment, Containers, and Tanks)
Emdmmﬂmmmm(mmm' : i . 5
mg‘:;imdmm”m orat o8 ot mmwwmmms}.“ 0
ing presant: (1) maintamed endg ; X o - e
Neithor Moug_' ‘ engnaered cover, orﬂ)hmmormgl and- maintained run-on control system-and rmolf 0
(0 Ay o 1 ) et - . .
<l W““-Mm(:)-mmmmmum.nm éng and maitained nuvon contral oysiom ;
MTWW“NW“MMMWMWWMM o
[ .
felﬂmﬁh(ﬂm”merMmmmmmwbmm §
sz d!_md:zmmﬁmm_ rea. double fver with furicBioning isachate cotiection and remaval system abeva
(0wymdhemudeﬁﬁuﬁamhwm{l)mﬁuw ized liquids or 3 ining kos fou
deposited & ¥ - Lo ‘ c g Raicts 3
ngp;&hdn_mj:e?um‘mnr_mmy 3 rlm-onnonml_ MWMM&M mwﬁ - )
g1 None of the deficiencias in (1} ¢ . o
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" TABLE 422 —CONTAINMENT FACTOR VALUES F3R SURFAGE WATER MIGRATION PATHWAY-Concluded

. i Surtace Inpoundment : : - o
mammmmmw - e 5
-mwmmmmmwmwm'**“ww“mmaww v

and maintained, adequate froeboard, and ) - 9

{a} No'liner. - 7

{b} Linar e . 5

{0} Liner with fu . chmmm::ummw Py - - : 3

Docble knar with functioning leachate colection remioval syxtbm Hotwsen T T Closur (sither by reenoval of | Evaluate wting
Nomu'dumd_mm o ati m_w_m,“gmmqﬁmmdn w_ d mam‘:
m«mammmgm—; L {with 00 bulk or free

A - - . - R ': . L. . I ..I ' s‘!m .

s o . Lahd Treatrient. T '_ ’ ) X : 16

. Functioring.and maintained non-on controt ad sunclf mansgemient. systen._- S PRty i
gmmmmmwmmmﬂmmm” tand s
{c) Land treaiment area maintained in compiance with 40 CFR 264,280 : 0

. . 5 Evalugia Ag
%dmm@mmm@&nwﬁﬂﬁmmwm”‘www@m“"m: 1o

Stucthres), . A i - . 10
Noﬁiq(wmsiﬁaskmﬂmmm - — : 1%
Num‘an“?mmm 3 mmmw_mmwb’mmmsw : ¢
mmammmmmmmmmwwﬂm g that 5 g ?

ety impesvious bass wntar containes area wah Gepits cotaction e S e oo o™ 5

otame of i contiéings, ard Luncrioninn V’ﬁﬁmmmeNWMhM —andons ¢

¥ ‘"n";._u.'“%“WWWNWTWdﬂWMam%mdmmﬂ !

Gy -

f P ?ﬂﬂs g Containers umhmmmmwmﬁm

G?“L:h«EM-WM$‘EﬁEM£:mMM" mwmmqaﬂmwhmm 3 -

m&emmaﬁmﬁmmmm remaval systom betow Enor.

(ﬂ%ummmmm-mmm nchon <oilection.and removal system between Sners______| 3

ot mﬁ:ﬂmmmmmmm ftom precipitation ac that neither Tunctt nor feachate would o

Jurerated ing any o rptured Seuids or matenials i free not , and
. 2 oo “errm eomarmg Equ:ds deposited i any container,
No evidercs of hassaious suisstance migm Bon trom cofiainer area. containens leaking. and all free Gogids eimiia: "E i fefther by | Evakate using AY
removal of Bavits o SofcSeation of femaining wastes and waste residues) feskis. ree s dhminanes femer by .,....:f-im
- . {withr no tudk ox kea
] s dopositext),
Tank . .
Below-ground tank..__ o . Evaksate using A
Evidemaotfmmahstamenm' jion from meiudas : e
tank area tank i ancillary equipment ping. 0
i Sociated comsinment wea ke e tart SUER 85 piping, ancl ary k

o_&g(mmﬁvﬂw%)mmwaﬂdﬂawyemf . ; 0
nhg‘mmmwmww@nmwwmwiwwmm - 10
mmd.%mmmmmaMMWmmwmwmmmm 9
Nom&msﬁmmmmmmmmmmwmwmmmkw

(mrmwmmmwmammmmm(ﬁghmMMmmmmmmm 7

(biTankandmdlary,equipmnmvdedw mmmmwmmumm 5

memmmﬂmmmmuowumdmmm

Mmmummmww - ‘_Mnamm.nwm

of bk and MWNHWWGMWMMWI to.

(c)mmmmmmbMWMdummnmmmwmm 5

(qu(qmmmmmmammmmwmmmmm 3
rmsmemmmm«mmmuhmmmmammmmMWMW 0

Wmnmmmwwmmmk ids or materials = free

a ot i containing hudsnmdepmedmaﬂym.

Rainfall Detel::nine lh,e‘z-year. 24-hour for at least 20 years. If such site-specific data map. Do not round the rainfall value to the
rainfali fmj the site, l{se site-specific, 2-year, 8re not avatlable, estimate the Z-year. 24-bour  peapest integer.
24-hour rainfall data if records are available rainfall for the site from a rainfall-frequency
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area for the sources at the site. Include in this
drainage area both the source areas and the
area upgradient of the sources, but exclude
any portion of this drainage area for which -
rinolf iy diverted from entering the sources
by storm sewers of ren-on control and/or
runoff management systems. Assign a
drainage area vale for the watershed from
Table 4-3. T

Sail group, Based on the predaminant soii
group within the drainage area described
above.hssignaaoilmdaimaﬁmforthe
watex_ﬂed&:m'l‘abh“uﬁﬂm a

* Select the predominant eoif group as that
" within the.applicable drainige ares. =

« ¥ a predominant soil group cannot be
‘delineated. select that soil group in the
drainage area that yields the highest value for
the mnoff factor. :

Caiculation of runoff factor value. Assign a
combined rainfall frunoff value for the o
watershed from Table 4-5, based on the 2-
_ yeer, 24-hour ruinfail and the soil group
designation. Deterinine the runoff factor
value fot the watershed from Table 4-5,
based op the rainfall/rnoff and drai
area values. Enter the runoff Factor value in o
“Table 4-1.

' TABLE 4-3—DRAINAGE AREA VALUES

Orainage area (acres) Assignad
. 5010250 AR 7 .
" Groater en 250 10 1000 .- 2
Greater than 1,000 1 3

TABLE 4—4.—SoiL GROUP DESIGNATIONS

Sod group

- A

B

TABLE 4-5.—RAINFAtL /RUNOFF VALUES

2-Year, 2a-hour rainfall | 508 group designation
. {nches) A 8 c D
Lessthanio.._..} O 0 2 3
10tolessthan15...] o 1 2 £}
iSwiessthan20__{ o 2 a3 4
20wiessthan 25....] 1 2 3 ] 4
25tolessMman30....} 2 a 4 4
30miessthan3s5.__| "2 3 a4 5
3.5 or greater 3 4 5 [

‘flow for the

" evaluate potential to

TABLE 4-6.—RUNOFF FACTOR VALUES

" Raintall runotf vatue

Oramnage
BIBa
vahm 0 1 3 4 5|8
] @ 1. 0 o 1 1 1 1
40 1] 1 1 2 3 4
- 2 o 1 K] 7|11}
0 1 2 7 17|25 25

4121213 Distance to surfoce water.
Evaluate the distance to surface water as the

, shortest distance, along the overland

segment, from any source with a surface
water containment factor value greater than 0
to either the mean high water level for tidal
waters or the mean water level for other .
snrfamwamnasednnﬂﬂsdim:m.asﬁgn
a valpe from Table 4-7 to the distance o
surface water factor for the watershed. Enter
this value in Table 4-1.

4121214 Calzglation of foctor value for
potential to relecse by overland How. Sum
the factor values for ranoff and distance to .
surface water for the watershed and maltiply -
zhissuutl!-zylheﬁmr_valnefar&o:minmmt
Assign the resulting product as the factor
value for potential to release By overland
watershed. Enter this value in

412122 Potentiol to release by flood
Evaivate poteatial to release by flood for
each watershed ag the product of twao factors:
containment (lood) and flood frequency.
Evaluate potential to release by fload
separately for each soufce that is within the

for each source,
release by flood .
separately for each category of foodplainia”

which the sonrce lics. (See section 4121227

for the applicable Hoodplain categories.}
Calcalate the vale for the potential to
release by flood factor as specified in
41231223

4121221 Containment {flood). For each
source within the watershed, separately
evaluate the containmenit {food) factor for
each category of floodplain in. which the
source is partially or wholly located. Assigna
containment [food) factor value from Table
4-8 to each foodplain category applicable to
that source. Assign & containment (Hood)
factor value 0f 0 to each foodplain categary
in which the wum not lie.

4122223 f wency. For each
sonrce within the watershed, separately
evaluate the flood factor for each

uency
* category of floodplain in which the source is

partially or wholly located. Assign a fiood
frequency factor value from Table 4-8 to each
lﬂom:giam category in which the source is
oca b

4121223 Calculation of factor value for
Ppotential to release by flood. For each source
within the watershed and for each category
of Adodplain in which the source is partially
ot wholly located, calculate a separate
potential to release by flaod factor valye,
Calculate this value as the product of the
containment {flocod} value and the flood
frequency value applicable to the source for
the floodplain category. Select the highest
value calculated for those sources that mest
the minimum size requitement specified in
section 4.1.21.2.1.1 and assign it as the value

for the potential to release by foed Eactor for
the watershed. However, il, for this
walushed.mmatmmuht;;
minimum size requirement, highest
value calculated for the sontces at the site
efigible to be evaluated for this watershed
and assign it as the value for this factor.

TABLE 4-7.—DISTANCE TO SURFACE
WATER FACTOR VALUES

a5
2
16

9

-]
-3

Less an 100 foat

100 toat 1o SOC Soet ...
Grazter than 500 fost 1o 1,000 feat......
Greater than 1,000 et ko 2,500 feet .
Groatar than 2,500 et W 1.5 miles __]
Greater than 1.5 miles o 2 miles.___._|

TABLE H.—CDATMNMEN’T {FLooD}
FacTOR VALUES :

10

TABLE 4-9.—FLoOD FREQUENCY FACTOR
- VALUES

Enter this highest potential io release by
flood factor value for the watershed in Table
4-1, as well as the values for containment
(Rood} and flood frequency that yield this
highest value.

412123 Calculation of potential to
release factar value, Sum the factar values
asgigned to the watershed for potential to
release by overland flow and potential to
release by flood Assign this swm as the
potential to release factor value for the
watershed, subject to 8 maxiroum value of
500, Enter this valee in ‘Tabla 4.-1.

41213 Calculation of drinking water
threat-likelihood of release factor calegary
value, If an observed release is established
for the watershed, assign the ohserved
release factor value of 550 as the likelihood of
release factor category value for that
watershed. Otherwise, assign the potential to
release factor value for that watershed as the
likelthood of release factor category value for
that watershed. Enter the value assigned in
Tabie ¢-1. : ‘ :

4122 Drinking water threat-woste
characteristics. Evaluate the waste
characteristics factor category for each
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- watershed based on twa factors: $oxicity/
-pessistence and }arardous waste quansity.
Eveluate only those bazardcus substances
that are available i migrate from the sources
at the site to surface water in the watershed
via the overland/flood hazardous substance

- migration path for the watershed {see section
* - 4..1.1). Such hazardovs substances inchde:

© « Hazarloussubstanesthat meet the -

* critetia Tor en obssrved release 1o suriace
water in the watershed. -

* Al harerdons sabstances associated

" with a source that kas a sorface water

_ . Ccontainment factor value greater than 0 far
. tbewatershed{sae_m_m_m

41231211 and 4331223}

- 41221 . Yoxicity/persistence. For each
value, a persistence Ector valve, anda .
comhined toxicity/persistence facior valne as

" specified in sections 4.1.2.211 thicugh *
4.1221.3. Select the toxicity/persistence
facior valoe for the watershed a3 specified in
section 412213 :

412211 Taxicity. Assign a toxicity
factor value 1o eack hazardous substance as
specified in section 2411, -

412212 Persistence. Assign 2

persisience factor value to each hazardousg
subrstance. In assigning this vilue. evaluate’
persister:ce based primarily on the kalflife of
the hazardoos substance insorface water
and secondarily on the sorption of tie
kazardous subsiance to sediments. The haf-
‘life in surface water is defined, for HRS
purpases 23 the time required to reduce the
initiaf concentration i surface water by one-r
half ag u resalt of the combined decay
processes of biodegradation. hydrolysis,

. photolysis, -aad volatilization. Sorption to

sediments is evaluated for the HRS based o=
the logarithm of the 1 >ctanol-water pariition
coefficient log K,.] cf the hazardous
substance.,

Estimate the half-Yife (4.1} of 3 hazardons
substance as follows: .

if one ar mare of these fonr compopent
half-lives cannot be estimated for the
hazardous substance from available data,
delete that consponent bail-kfe frow the
above equation. f none of these four
caomponest half-lives can be estimated for-the
hazardous substance from available data, use
the default procedure indicated below.
Estimate & hatf-Jife for the hazardoes
substance for lakes or for rivers, oceans;
coxstal tidal-walers, and Great Lakes, as
sppropriate.

If a half-fifs can be estimated far 2
hazardous substence: .

* Assign that kazerdons substance a
persistence factor valve from the appropriate
portion of Table 4-10 (that is lakes: o7 tivers,
oceans, ooastal tdal waters, and Great
Lakes]). ’

* Select the approptiate portion of Table
+10:as follows:

ey 5 Table ¢.30 phce:
maore than haif the distance 40 this”

identified somree, uws G point where
measurement begind {see seciion
:.f‘..LZ]ralher&an&epmbablepoim

" bat thete are intakes or paints of use
for any of the resource types listed in
section 41,233, select the nearest such
intake ar poimt of uie. Select the
portion of Table 4-10 based on this
ntake or point of use in the manmer
specified for drinking water intakes.

~if there are no drinking water intakes
and no specified resource intakes and

Ppaints of nse, bat thete iy another type
of resaerce listed in section 4.1.233
{for example, the water is usable for
drinking water porposes even though
not used), select the portion of Table

- 4—mbasedun!heneamstpui3naﬂhis

TABLE 4-10.—PERSISTENCE FACTOR VALUES—HALFLIFE -

Surtace water categary Substance hait-3fe {deys) o
Rivers, eceans, coasta! tidal waters, and Great Lakes Less #:n or squsl 10 0.2 — - 0.0007
Geezler than 02 tn 0.5 - .07
Grestor than 05 1015 : 04
Greater than 1.5 ‘1
takes Lass than or equal 19 0.02 0.00G7
Groater then 002102 07
Grsztor than 2 10 20 04
. Gresler han 20, 1
* Do ot round 1 nearest integer
N fa ha]f-lﬁumm be estimated for a Use the persistence Factor value assigned TAILE 4-11.—PERSISTENCE FACTOR
razardous substance froma available data, use  base™ on halflife or the default procedure e5—1 ~—Concluded
the following default procedure to assign a tnless the hazardous substance can be VaLU 06 Kow
persistence factor value o that hazardous assigned a higher factor value from Table T .
substance: 41l based on its Log K.:...lf o hig’he:: value Log K value ~
* For those hazgrdous substances that are cgnheas‘sisned&um'l'.anle&—‘n.asszgn‘lhis
metals for metalloids;, assign a persistence ?‘g}f: ‘Iflm as’ the pbu:-?slmce l’adnrw_u;_re Geealor than 4.5, 1
factor value of 1 a3 2 default for al! surface or te. a8 Su3stance. -
P bodies. . i *Use for fakes, rnvers, oceans, ooastal tizal
”a.m ; . TABLE 4-11.—PERSISTENCE FACTOR walers, and Great Lekes. Do notl round o nearest
For other hazardors substances (both, ) imeger.
" otganic and inorganic), assigna persistence VAuF_s—LpG Ko .
- facrer value of 0.4 as a deFanlt for rivecs, - 412213 Calcoiclion of taxicity/
oceans. coastal tide] waters, and Grest tog K. Assigned s Dersistence factor valve. Assign each
Lakes, and 3 persistence factor vatne of 007 bazardons sabstence a taxiciy/persistence
. Bsa d_efault Tor lakes. Select the appropriate Less $an 45 20007 factor value fram Table 4-12, based on the
value i the same manner specified for ssing 3 1y 1ess tham 4.0 R Y velues essigred to-the hazardous substance
Table 4-10. : {01045, 04 for the taxicity and persistence factars. Use
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TABLE 4-13.~SURFACE WATER DuuTion WeigHrs

thehﬂzanhusubstanq_-wi&mh&;hest Valtmfnrlhewzlémheiasspedﬁedin onxm'.Basadonﬂ:ispmd:umigna
Soxicity fpersistence factor valus for the secion 2.42 Fater this value in Table 4.3, valoe from Table 2-7 (section 243.1) to the
Wawlshedhmsign&emxidty]persistence 41223 ion of drinking water ﬁiuhngmtawmdﬂndﬁstics
Factor value for the water diveatfor  threat-swaste itics factor category factor category for the watershed. Enter this
lhE"ﬂalhed.&:terthisvaImi_nTablekl. vulue.lllllﬁpbﬂ:ehﬁcitylpﬂﬁ_stmeeand valte in Table 4.4

41222 Harerdous waste quantity. waste quantity factor valnes for ’

Assigna waste quanlity factor :h.emm:bd_mhect' 0 & maximun product

TaBLE 4—12-—1'0!!21‘?/ Pmm FacToR ValLyes= -
‘ Teicity tacioe valve
mwm. , 10000 000 "0 0 ] o

10 10,000 1.000 0o 0 i 0
04, 4,000 400 20 ) 04 (]
0.07 00 70 7 0z aar | o

— 7 07 0.07 0007 | 00007 | o

'Domwudbmwastirlagu-

4123 Drinking water threat. pmm&omur[evelﬂwmanmﬁmll’ Amgnlhenearestintakefactorava]ueas
Enh&&mﬁmmmhemh meacmlmtamﬁxaﬁnnilbasedonn ﬁﬂhwsandm:benhem'l‘ablei—l.
wt@dbﬁaﬂmﬁmﬁﬂw:mm observ'edremebydimct fon, use * I one or move of these drinks:
inmle.popnhﬁm'mdm Levdﬂmmﬁmafoﬂbnlintah mnhskwbieuhhvd!mmahumas

remm-mmm How: .il'ihelchdmhminnlﬁnh i haecﬁnnllz.s.mafaczor
popuhﬁmfncmdetermwheduh mmomedrelenuﬁmsamﬂm value of 50, . -

lu:hzwm'mhhsaeubieah_ i wﬁchhvellppliesfor&einhke * Inot, bat if ane or mare of these
&ctual or potential ination as specihiad m&emmmn&m dﬁnhngwminhkuisanhjedmlzelﬂ
inoecﬁnnm.z.nseei&a-anobsuved $amp [orcmnpmugsamﬂm]m ‘toncentrations, essign a factor vaiue 45
-relemehndmdiadmntﬁe health based ] a3 specified in ¢ Hnone of these drink; water jntakes i3
Mwthﬁmﬁm sections 251 and 252 Use the subject tp Level I or Leve! concentrations,
samples fﬂwm} taken at or benchmarks from Tahle 3-10 {section 334} ip determine the nearest of these drinking water
beymdtheimkehmhetﬁs ination dﬁnmim:g&ebvdofmmﬂmaumm inhka.umeasmd'hnmﬂmmbahlepnint
{seenctinnm.:l].m Bamp}ec.r-‘ornnntmnin.amdsedinm“thm ofenhy[orimmﬂ:eminﬂvhene .
concentrations for g sample {that is, surface identified source, evalnate the actyal measurement begins for contaminate
walﬂer.bnthic.pesedinmmh]m‘ut canhminaﬁmuﬁnghvelllcmnenh'ahons aeﬁmmm&mﬁmﬁedsmlksign
ofthemaﬁmofwm [see section 4112} diluﬁonweightfrom‘l‘abiel—uhthis

m&atmﬁvliﬁmnﬂy 412371 Nwinmkaﬁalumthe intake,hasedmlhetypeofsmfacemter

abuw!’wlewhmdmmbk:at nearesiintaszactorbasedonﬂae i bodyinwhiuhitia]mhd.mﬂn‘ply&is
least in pert to the site {that is, those yrater intakes along the overand/flood ) dilnﬁm"@@!bymmund&epmdmto
‘hazardons concentrations that migration path for the -tbgneares:inleaer.andassign it ax the factor
meet the criteria for-an : ed relense). watershad- andby intakes in for value, b bie
: Whenanhaheiund:iectmml evalnating thiy factor if they are nsed Assign the dlution weight from Ta +13
. contamingtiog it using Level [ snpplya_tlemma:::r. a8 fallows:

. demmmt .a-im,
) Descriptor Fiow characteristics woight
: I j
Mimsfrm—______________.__%_._.___...*,_ Loss than 10 cfs < 1
Sﬁﬂbmm_______.__,_______.._ 0 to 100l ; o1
Moclemebhgom.___..._ &mm1m-b1mm x —_— 2 ~ 0
Large stroam o river T 1.000 tn 10,008 cis ——— 0.001
rive(—-—....._,,,____..._ - SRS | <~ mw.ooomwo.ooods 0.0001
Very large ﬁvwi—-—H._“_"_.m;_m_.m____m_._h._ Greater than 100,000 cts . 0.00001
cCBsIaIfdalwabers‘ . F—— Mmmmmm 0.0001
mmww&m@mm_q_____m__ﬂ_.___Flownmﬂppimbls.depmlemmnaolast.__ — 0.0001
Mmmmmm-wamm__.qﬂ__mmnmmdepmaomamm 0.00001
%mm‘m&amlm___“_._“__m_.. Flow not appicably, graamruunmofam_...._._,..._._...___.-«._..___ 0.000005
MQﬂiﬂgmhmialMygrim“___m_._h___ﬁ____ mdsorgmatar__.__.._..._‘ o] 0.5
'Treaxmlakaesaseparmlywofnmr and &55ign a dilution 85 Specified in text.
’Donotrﬂlm. mnemaa'ntagor. body == wolght
:Mm;m d back bays, lagoons, tardds, aic, from of h!ndwamlmmbasaﬁmofT Sea
SShuarias, wo olc., seaward mouths of rivers gnd . eitorial
'sea'_l\'_ardf_tmhaseﬁneomeiuiaJSaaﬂﬁs Wnummmus.mmuhmmmwmmmmmu&am
omerﬂwmuehnisaxchasmaimmuaryofHteFodera!ﬁsheﬁmMarumwusmesiwbdicﬁmmmsmmergealandshqasm\deu.

* For a river {that is, surface water body
'¥pes specified in Table 413 as minimal
stream through very large-river}. assign a
dilution weight based on the average ennug|
fow in the rjver at the intake. If available,

use the average annuat discharge as defined
in the U S, Geological Survey Water
Resources Data Annual Report. Otherwise,
estimate the average angual How.

* For a lake, assign & dilution weight as
follows: .
—For a lake that hay surface water flow
entering the lake, gssign & dilutign
weight based on the sum of the
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average annual fAlows for the sorface
water bodie s entering the lake up to
the point of the intake. -

—For a lake that has no surface water
flow entering, but that does have
surface water flow leaving, assign a
dilution weight based on the sum of
the average annual Bows for the
surface wates bodies leaving the lake.

~For a closed lake (that is, a lake without

surface water flow entering or leaving).

assign a dilution weight based on the
average anmral ground water flow into
the lake, if available, using the difution
weight for the injz river flow
rate in Table 4-13. if not zvailable,
- 8usige a defavht dilution weight of 1.
. = Forthe ocean and the Great Lakes,
assign u dilution weight based on depth.

** For coastal tidal waters, assign & dilution
weight of 0.0001; do not consider depth or
flow. . :

* For a quiet-flowing river that has average
annual flow of 10 cubic feet per second (cfs)
or greater and that contains the probable

. Peint of entry 1o surface water, apply a zone
*of mixing in assigning the dilution weight:
—Start the zone of mixing at the probable
- “point of entry and extend it for 3 miles
_From the probable point of entry,
except if the surface water
istics change to turbulent
Zzone of mixing only to the point at
which the change occurs.”
~Astign a dilution weight of 0.5 1o
intake that lies within this zone :fny

- ~Beyond this zone of mixing, assign o
2one assign &
diluﬁnnweightthesameasforany
other river (that is, assign the dilution
weight based on average apmaal fiow).
—Treat a quiet-lowing river with an
average anmial flow of less than 10 cfs
the same as any other river (that is,
assign it a dilution weight of 1.
In those cases where water flows from a
surface water body with a lower agsigned
dilution weight {from Table 4-13) 10 a surface
water body with a higher assigned dihition
weight (that is, water lows from & surface
water body with more dilution to one with
less dilution), use the lower assigned dilfution
weight as the dilution weight for the latter
surface water body.

41232 Population. In evaluating the

population factor, include only persons
served by drinking water drawn from intakes
that are alang the overland/flood bazardeus
substance migration path for the watershed
and that are within the target distance timit
spetified in section 4.1.1.2. Include residents,
students. and workers wha regularly use the
water. Exclude transient populations such as
customers and travelers passing through the
area. When a standby iatake is maintained
on a regular basis so that water can be
withdrawn, ipclude it in evaluating the
population factor. ’

In estimating residential population, when
the estimate is based on the number of
residences, multiply each residence by the
verage number of persons per residence for

-the county in which the residence is located,

In estimating the population served by an
intake, if the water from the intake ig blended
with other water (for example, water from
other surface water intakes or ground water
wells), apportion the total population
regularly served by the blended system to the
intake based on the intake’s relative
cantribution o the total blended system. In
estimating the intake's relative contribution,
assume each well or intake contributes

_equally_ and apportian the population

accordingly, except: if the relative

centribution of any one intake or well

exceeds 40 percent based on average annual

pumpage or capacity, estimate the relative

contribution of the wells and intakes

considering the following data, if available:
* Average annual pumpage fom the

groand water wells end surface water intakes

in the blended system_
* Capacities of the wells and intakes in the
blended system.

For systems with standby surface water
intakes or'standby ground water wells,
appartion the total population regularly
served by the blended system as described
above, except: ‘

. * Exdude standby gronnd water wells in
apportioning the population.

* Wken using pumpage data fora standby
surface water intake, use dverage pumpage
far the period during which the standby
intake is used rather than average annual
pumpage. - ’ )

* Far that portion of the total population
that could be apportioned to & standby
surface water-intake, assign that portion of

the population either to that standby intake
or to the other surface water intake{s) and
ground water well(s) that serve that
population; do not assign that portion of the

* population both to the standby intake and to

the other intake{s) and well(s) in the blefded
system. Use the apportianing that results in
the highest population factor value. (Either
include all standby intake{s) or exclude some
or ali of the standby intake{s) as appropriate
to obtain this highest value.) Note that the
specific standby intake(s) included or
excluded ard, thus, the specific appartioninp
may vary in evaluating different watersheds
and in evaluating the ground water pathway.
412321 Level of contamination.
Evaluate the population factor based on three
factors: Level T concentrations, Leve! It

. concentrations, and potential contamination.

Determine which factor applies for ap intake
as specified in section 4.1.2.3. Evaluate
intakes subject to Level § concentration as
specified in section 41232 7, intakes subject
to Level I concentration as specified in
section 4.1.2.3.2 3, and intakes subject to
potential contamination as specified in
section 412324,

For the potential contamination factor, use
population ranges in evaluating the factor as
specified in section 4.123.2 4. For the Leve! [
and Level Il concentrations factors, use the
population estitnate, not population ranges, in
evaluating both Factors.

412322 Level Iconcentrations. Sum the
number of people served by drinking water
From intakes subject to Level ¥
concentrations. Multiply this sum by 10.
Assign this product as the value for this
factor. Enter this value in Table 4-1.

412323 Level il concentrations. Sum
the number of people served by drinking
water from intakes subject to Level X
concentrations. Do not include peaple
already counted under the Level 1
concentrations factor. Assign this sum as the
value for this factor. Enter this value in Table
4-1.

412324 Potential contemination. For
each applicable type of surface water body in
Table 4-14, first determine the number of
people served by drinking water from intakes
subject to potential contamination in that
type of surface water body. Do notinclude
those people already counted under the Level
L and Level II concentrations factors.

BILLING CODE 6560-50-M
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: Furead:lypeofmﬂauutnbndy. assign
a dilstion-weighted popylation valze from
Ti::]lﬂ?i:c-lif‘:;r b&:ed on the mumber of people
incla £ that type o surface water body.
{Note that the dilution-wei 4
values in Table 4-14 incorpora
weighls from Table 4-13. Do not maltiply the
values from Table 4-14 By these dilution
weights )

Calculate the value for the potential
cottamination factor {PCJ for the watershed
a3 follows:

PC=

It e

W
1

Eln

whepe: .

W,=Dilution-weighted population from Table
4-14 for surface water body type i

n=Number of different surface water body
types in the watershed. )

If PC is less than 1, do not round it to the
niearest integer: if PC is 1 or more. round to
the nearest integer. Enter this value for the
potential contamination factor in Table 4-1.

412325 Colculation of population factor
value. Sum the factor values for Level I
concentrations, Level I concentrations. and
potenti?lhe coatamination. Do not round this
sum to the nearest integer. Assign this sum as
the population factor value for the watershed,
Eater this value in Table 4-1. .

41233 Resources. To evaluate the
resources factor for the watershed, select the
highest valye helow that applies to the
watershed. Assign this value as the resources
factar value for the watershed. Enter this
value in Table 4-1

Assign a value of 5 H, within the in-water
segment of the hazardous substance '
migration path for the watérsbed, the suface
water is used for one or more of the following
purposes:

« Irrigation (5 acre minjtmum) of
commercial food crops or commercial forage
crops.

* Watering of commercial livestock.

" * Ingredient in commercial food
pteparation.

* Major or designated water recreation
area, excluding drinking water use. -

Assign a value of 5 if, within the in-water
segment of the hazardons substance
migration path for the watershed, the suface
water is ot used for drinking water, but
either of the following applies:

* Any portion of the surface water is
designated by a State for drinking water nge
under section 305(z) of the Clean Water Act,
as amended, .

* Any portion of the surface water is
usable for drinking water purpeses.

Assign & valve of 0 if none of the above
applies.

41234 Coleviation of drinking water
threat-targets factor category value. Sum the
nearest intake, population. and resources
factar values for the watershed. Do nat round
this sum to the nearest inleger. Assign thig
sum as the drinking water threat-targets
factor category value for the watershed, Enter
this value in Table 4-1.

4124 Calculation of the drinking water
threot score for a watershad, Multiply the

drinking water threat factor category values

- for likelibood of release, waste char-

acteristics, and targets for the watershed, and
round the product to the nearest integer. Then
divide by &2,500. Assign the resulting value,
subject to a maximum of 100, as the drinking
water threat score for the watershed. Enter
this value in Table 4-1.

413 Human food chain threat. Evaluate
the human food chain threat for each
watershed based on three factor categories:
likelihood of release, waste characteristics,
and targets. . ’

4131 Human food chain threat-
likeliliood of release. Assign the same
likelihoodcfrelasefactortegmyva]ue for
the human food chain threat for the -
watershed as would be assigned in section
4.1.2.1.3 for the dtinking water threat. Eater
this value in Table 4-1.

4132 Human food chain thregt-waste
characteristics. Evaluate the waste
characteristics factor category for each.
watershed based on two factors: toxicity/
pertistence/bisaccumnlation and hazardous
waste quantity.

41323 Toxicity/persistence/
bicaccumulation. Evaluate all those
hazardous substances eligible 10 be
evaluated for toxicity/persistence in the
drinking water threat for the watershed (see
section 4.1.22). .

413.211 Toxicity. Assign a toxicity
factor value to each hazardous substance as
specified in section 2.4.1.1.

413212 Persistance. Assign a
persistence factor value to each hazardous .
substance as specified for the drinking water
threat (sze section 4.12.212), except nse the
predominant water category {that is, lakes: or
rivers, oceany, coastal tidal waters, or Great
Lakes] between the probable point of entry
and the nearest fishery (not the nearest
drinking water.Sr resources intake] along the
hazardous substance migration path for the
watershzd to determine whick portion of
Table 4-10 to use. Determine the predominant
‘water category based on distance as
specified in section 4.1.2.21.2, For
contaminated sediments with no identified
source, use the point whare measurement
begins rather than the probable point of
entry.

413.213 Bioaccumulation potential Use
the following data hierarchy to assign a
bicaccumulation potential factor valye to
each hazardous substance:

* Biocomcentration factor (BCF) data. -

* Logarithm of the n-octanol-water
partition coefficient (log ¥,.) data.

* Water solubility data.

Assign a bicaccumulation potential factor
value to each hazardous substance from
Table 4-15. .

1f BCF data are availabie for any aquatic
humar food chain organism for the substance
being evaluated, assign the bioaccomalation
potential factor value to the hazardous
substance as follows: .

* I BCF data are available for both fresh
water and salt water for the hazardous
substance. use the BCF data that correspond
to the type of water body (that is. fresh water
or salt water) in which the tisheries are
located to assign the bioaccumnlation
potential factor value to the hazardons
substance,

C10totess than 100 . | 50
tokesthan 0. ... ] 5

"!f.hmer.someoflheﬁahuiesbeing
evalualed dre in fresh water and some are in
salt water, or if any are in brackish water,
use the BCF data that yield the higher factor
value to assign the bioaccumulation potential
factor value to the hazardous substance.

. Emdammavaﬂahhhreitheqﬁesh
walter or salt water, but ot for both, use the
available BCF data to assign the
biceccumalation potential factor value to the
bazardous substance.
~ IBCF data are not availahle for the

dous substance, use log K, data to
assign a bicaccumulation potential factor
value to organic substances, but not to
inorganic substances. If BCF data are not
available, and if either log K., data are not
availahle, the log K, is available but
exceeds 6.0, or the suhstance is an inorganic
substance. use water solubsility deta to assigr
8 bioaceumulation potential factor value.

TABLE 4~15.—BIOACCUMULATION
POTENTIAL FACTOR VALUES *

H biocoocentration factor (BCF) data ere
available for any equatic human food chain
organism, assign a value as follows:

Assimed

BCF vaha

50,000
5,000
500

Greater than or equal o 10000
1,000 1o less han 10000 e |
100 to less than 1,000......

Less than 1 05

I BCF data are not svailable, and log K,
data are available and do not exceed 6.0,
assign @ value to an organic hazardous
substance as follows (for inorganic hazardous
substauces, skip this step and proceed to the
next):

Log K s,,ds g’._,:‘
5560, 50,000
4Stotessthan55. . .. 5.000
A2 to lass than 4.5 500
20to lessthan 32 50
OBlessthan 20.. . .o 5
Less than 0.8 05 .

IFBCF data are not available, and if either
Log K, data are not availzhle, a log K., is
available but exceeds 6.8, or the substance is
an inorganic substance, assign a value as
follows:
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TABLE 4-15.—BIOACCUMULATION
POTENTIAL FACTOR VALLES *—
Cone hided
) nvert
Less than 25 . 50,000
25 o 500 5000
- Greates than 500 to. 1,500, 1 smo
Grastar than 1,500 : | os

H ol :
] nlue'_‘:'.n.s. hese data are avaSuble, saaign a

* Do aot nasest intoger.
da;:& um::u& of treshwater and sabtwater BCF

" Do not distitgnish between fresh water and
salt waler irr assigning the bicaceumulation
potential faclor value bas=d ou log K. or
water solability data. )

I mone of these data are available, assign
the hazardous substance a bisaccumulation
potential factor value of 0.5 )

413214 Calcalation of toxicity/

- persistence/bicdccuniation foctor valve.
“Assign each hazardons substance a toxieity/
persistence factor valee from Table 4-12,
based on the values assigned to the

- hazardous substance for the toxicity and -

" persistence factors, Then assign each
hazardous substance a toxicity/persistence/
bicaccumulation factor value from Table
4-18. based on the values assigned for the
\oxicity/persistence and bicaccumulation
potential factors. Use the hazardous
substance with the highest texieity/
Persistence/biozccumutation tactor value for
the watershed to assign the value to this
factor. Enter this value in Tahle 41

B1LLIG CODE ¢565-50-4
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41.3.2.2 Hozardous waste quantity.
Assign the syme factor vaiue for hazardous -
‘waste quanbty for the watershed as would be
assigned in ection 4.1.22 2 for the drink;
water threat. Enter this value i Table 41

41323 Calculation of human Jood chain
threat-waste chargcteristics factor category
welue. For the hazardons substance selected
for the watershed in section 4.1.3.21.4, vse its
toxicity/persistence factor value and
bioaccumulation potential faclor value as
follows to assign & value to-the waste

characteristics factor category. First, multiply .

the toxicityfpersistence factor value snd the
ong wasle quantity factor value for the

watershed, subject to a maximum product of
-1x20 *. Then multiply. this product by the
bioaccumulation potential Factor value for
this hazardous substance, subjecttoa
maximum product of 1% 10 12, Based on this
second-product, assign a value from Table
2-7 (section 24.3.1) to the buman food chain
threat-waste characteristics factor category
for the watershed, Enter this value in Table
41 - =

4133 Humaa food chain threar-targets.
Evaluate twa target factors for sach
walershed: food chain individual amd
population. For both factors; determine -
whether the target fisheries are subject to
actual or potential human food chain:
contamination. -

- Consider a for porticn of a K Y
within mehrgeibgui‘sy@nw limit of tha bery )
watershed to be subject to actual baman food
l;l;;;’n tonitamination if any of the follovring
apply: . : -

wa!ushednrinasurfacéwaterorsediment ‘

sample from the watershed at a leve] that
meets the ctiteria for an observed release to
the watershed from the site, and at least o

portion of the fishery is within the boundaries

of the observed release {that is, it is located
" either at the point of direct observation or at
or between the probable point of entry and
the most distant sampling point establishing
the observed release}, :
* The fishery is dosed, and a hazardous
substance for which thé fishery has been
-tlosed has been documented i an-observed
release to the watershed from the sits, and at
least a portion of the fishery is within the
boundaries of the observed relsase, -
. Ahazazﬂoussubslameisprésen:ina
.tissue sample-from an essentially gessile,
benthic, human food chais- otganism from the
watershed at a level that mests the criteria
for an observed release to the watershed
from the gite, and at least & portion of the
fishery is within the boundaries of the
observed release.

For a fishery that mests any of these three
criteria, but that is not ~bolly within the
boundaties of the chserved r lease. consider
anly the portion of the fishery that is within
the boundazies of the observed release to be
subject to actual human for d chain
Contamination. Consider th + pemainder of the
fishery within the target distance limit to
be subject to potential. food chain

' contamination.

In addition, ce~sider all other fisheties that
are partially or 1 .0lly within the target
distance limit for the watershed. including
fisheries partially or wholly within the
boundaries of an observed releass for the
watershad that do not meét any of the three
cTiteria listed above, 1o be subjectto
potential human food chain contamination. Ir
only a portion.of the fishery is within the
target distance limit for the watershed, .
include only that portion in evaluating the
targets factor category.

When a fishery (or portion of fishery) is
subject to actual food chain contamination.
determing the part of the fishery subject to
Level I concentrations and the part sbject to
Level Il concentrations. If the actual food
chain contamipation is based on direct
observation. evaluatoe it using Level II
concentrations. However, if the actual food
chain contamination is based on samples
from the watershed, use these samples and, if
available, additional tissue samples from
aquatic human food:chain orgenisms as
specified below, to determine the part subject
to Level I concentrations and the pari subject
to Level I concenfrations: -

* Determine the levet of actaal )
contamination from samples (including tissne
samples from essentially sessile, benthic:
organisms) that meet the criteria for actaal
food chain contamination by comparing the
exposure concentrations (see section 4123
from these gamples for comparable samples}
to the health-based benchmarks from Table
4-17, a3 deseribed in section 2.5.1 and 25.2.
Use only the exposire concentrations far
those bazardous substances in the sample {or
camparable gamples) that meet the iteria
for actual contamingtion of the fishery.

* In addition, determire the level of actual
contamination from other tissue samples by
comparing the concentrations of hazardous
substances in the tissue samples {or
comparable tissue sampies) to the health-
based benchmarks from Tabla 4-17, a3
described im sections 251 and 252 Use only
those additional tisspe samples and only
those hazardons substances in the tissue
samples that meet all the following criteria:

" ~The tissue sample-is from a location
that is within the bovmdaries of the '
actua] food chain contamination for
the site (that is, eithier at the point of

irect observation or at or between the
Probable point of entry and the most
distant sample point meeting the
«riteria for actual food chain )
contamination). -

—The tissue sample is from a species of
aquatic humar Food chain organism
that spends extended perieds of time -
within the boundaries of the actual
food chain contamination for the site
and that i not au essentially sessile,
benthic organism.

~The hazardous substance is a substance
that is also present in a surface waler,
benthic, or sedimemt sample from
within the target distance fimjt for the

watershed and, for such a sample,
meet3 the criteria for actua] fogd chain
contamination.

TABLE  4-17.—HeaLh-Basen BeNcH-
MARKS FOR HAZARDOUS SUBSTANCES
IN HUMAN FOoD CHam
* Concentration corresponding to Food

end Drug Administration ‘Action Level

(FDAAL) for fish or shellfish. .

. ing concentration for cancer -
corresponding to that concentration that
corresponds to the 10”* individual cancer risk
for oral exposures. : '

. * Screening concentration brmnaneeﬂz;

toxicological responses corresponding to the

Reference Dose (RID) for oral exposures.

41331 Food chain individual Evaloate
the Food chain individual factor based on the
fisheries {or portions of fisbieries} within the
target distance limit for the watershed.
Aassign this factor & value as follows: )

-* If any Fshery (or portion of a fishery} is
subject to Level [ concentrations, assign a
value of 50. ‘

* If not; but if any fishery {or partion of a
fishery) is subject to Level 11 concentrations,
assign a value of 45. . -

* I oot, but if there is an ebserved release
of a hazardous substance having a

- bioactumulation potential factor value of 500

or greater to surface water in the watershed
andthereisaﬁ.lherjy[orfpmﬁuq ofa fishery}
preseat anywhere within the target distance
limit, assige a value of 20,

" = I there ia no chserved release to surface
water in the watershed or there is no

" observed release of a hazardous substance

having a-bivaccumutation potential factor
value of 500 or greater, but there is a fishery
(or portion of a fishery) firesent anywhere
within the target distance Limit, assign &
value as follows: A
~Using Fable 4-13, determine the highest
dilution weight [that is, lowest amount
of dilution] applicable to the Esheries
for portions of fiskeries) within the
larget distance limit. Multiply this
dilntion weight by 26 and round to the -
nesrest integer. -
—Aasgign this calculated valoe as the
. factor value. L .

* If there are no fisheries {or portions of-
fisheries) within the target distance limit-of
the watershed. essign a value of-0. :

Enter the value assigned in Table 4-1.

41332 Populetion. Evaluate the
population factor for the watershed based on
three factors: Level [ concentrations, Leve! IT
concentrations, and potential human food
chain contamination. Determine which factor
applies for a fishery {or portion of a fisheryj
as specified in section 4133~

413321 Level Feoncentrations.
Determine those fisheries (or portions of
Bsheries) within the watershed that-are -
subject to Level | concentrations.

Estimate the human food chain population
value for each fishery {or postion of a fishery}
as follows:

* Estimate buman food chain production
for the fishery based on the estimated annual
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. TABLE 4-16
TOXICITY/PERSTSTENCE /RICACCUMULATION FACTOR VALDES®2
- Toxicity/ Bioaccurulation Potentfal Factor Valua
Persistence . -
Factor Value 30,000 5,000 509 50 5 0.5
16,000 5 x 109 - 5 x 107 5x105 55105 S x10% 5000
4,000 2 x 105 o 2x107 - 2x105 2x10% 2y 104 2,030
1,000 5 x 107 52108 5x105 54 10% 5,000 509
“700 3.5 x 107 3.5y 106 3.5 x 105 3.5 x 10% 3,500 359
400 2 x 107 2x105  2x10 2x10% 2,000 200
100 5 x 108 5x10%  5x10% 5,000 500 59
70 3.5% 105 355105 35x105 3,50 250 15
40 o2 x 108 2x10% 2x10° - 2,000 200 20 -
10 5 x 103 5 x 104 5,000 500 50 ]
7 352107 . 3.5 x 109 3,5oéf 350 35 3.5
4 2 x 105. 2 x 104 2,000 - 200 20 2
1 5 x 104 5,900 90 - 50 5 0.5
0.7 3.5 x 16% 3,500 350 - 35- 3.5 0.35 -
0.4 2 % 10% 2,006 - 200 20 2 0.2
6.07 3,500 350 35 3.5 0.35 0.035
0.007 356 35 3.5 0.35 0.03% 0.0035
-0.0007 35 3.5 91:35 T 04035 0.0035°  0.00035°
P 0 o o 0 o 0

Do not ‘round to mearest integer.

ELLING COOE 4580-50-C
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and a

* Sum the buman fosdchain population” -
© value for each Bshery {and portionofa -
Tishery): Multiply this sumby 10, Ethe
product is less than 1, do not round it to the -
-earagt-integer: if 1 or more, round tothie - -

a value for humen
. -Tab!_e#;&bmwﬂnﬁﬁmdm

&3 specified in section 619321, -
Som the human-food chain population
value for each fishery {and portion ofa -
Sshery). If thia s is less then'1, donot -
 round it to the neerest lteger, if 1 or more,
Tound-to the neareqy integer: Asaign the - - -
. restlting value ag !he.l;gevét'll-oonmtmtiuns :
 factor value, Enter thisvalue in Table 4-1.

-, concentrations-fuctor. - S SR s -
- Assign each fishery {or portion-of ’

* TABLE 4-18.—HUMAN FOOD Citam.

-= - - POPGLATION Vatugss. .. . .
Human food chain production homn food
foaunds per. yaar) popatation

S . valia

e — 1 e

. ‘Greatot than 0 19 150, —_——] oo

) ,Gmmarﬂmﬂoaﬂ.oouh..__.“_ a3

-Greater than 1,008 tr 10,000 - ] 2

Greater than 10,600 to 100,000, ____ at

.+ Groater than 100,000 01,000,000 _; 30 -
- Groater than 0% t0 107 . _ - 3,100
* Groater than Wit | 31,000
-Gregter than 10* 10 305 _ 310,000 -
-_.-Geester than 1o ___ - . 3,100,600

*0o nat reund to nearest integer.
4313323 Potential humen food chain

‘contamimation. Teterming those fiaheries {or
Portions of fisheries) within 1he watershed
that are subject to Potential human food

“chein contamination, Do net include those
figheriea for portion of Fisheries) already
courted under the Level | or Level IF
concentrations fuctorg,

Calculate the-value for the po'te;nﬁgl‘hma_tr
food-chain’ contaminat. on Tactor {PF} for the
watershed as follows:

‘whare:

P.=Hnman'foo:d chain 'popula-l:ion value for -

. - ety - - - - . .-
D,=Dilution weight from Table 4-13 for
: -a=hhxgabe:ofﬁxbe:ieusubiec!mpoteuﬁai i

"« Estimnte the hunian food chain

popalation value (P)) for a fishery for portion

of & fishery}as specified in section4.1.33.21,

.. =-Assign the fishery {or partion of a. . ..

fishery}a dilution weight as indicated in

Table 4-13-{section £1.2.3.1}, exceptdonot.
- espign 8 difution weight of-0.S for 8- “3-mile.

mixing zone in quiet flowing nver:hmstea ad

ign a i reight on the average

| T IFPFis lesithiin 146 not tound it 1o the

Dearest integer: f PF is 1 or more, round to
theneareuinteser;h!a-lheva_luassigngd .
l‘-ﬂ'r_ﬂble:!fl.-‘ LI

413324 _Calealution of populotioa fuctgr -
: -Value. Sum the volues foc theLevel T © . - -

concentrations, Level IF concentritions, ang .

potentiathoman fond-ehain-contamination, - - -

faetors fordhe Waru'ﬂmd.-no-ndt'm_nd thiy
sum h-.themhger.ms@ itasthe - .

- . population factot vilne for thewaterhed: -

Enterthix value in Table ¢-1. -
- 41333 quw!aﬁeg’ofhtgpqn Jood chain

- threot-targets factor category volue. Sum the
" food chain individual and population factor
~--valies for the Watershed: Do not roimd this

s to the nearest integer. Asaign it as the
~“human fdod‘chain'lhﬁzat—targgm factor- -
category vatue for the watershed. Enter ihis,
valvein Tablew—, " O
4 1234 Caloulotion of hutnan food chain.
Ihteat-sm?eford—watersb'edkl?ﬁﬂﬁply the -

- human feod chain threet factor i

“valued fof likelihood of release, waste - . -
cheracteriatics, anid targets for the watershed,

and round the product to-the'nearest integer. -
" Then divide by 62,500, Assign the resulting

value, subject Jo @ aximomy 6f 100; a8 the

. - hmman food.chain threat score for-the

watershed. Exter this score in Fable 41,
414 “Environmentol threat. Eveluate the
environmentsl threar for the watershed.based

" onthree factor categories: likelihogd of

release, wagte characteristics, and targets,
4141 Envirommenza] threat-likelihood of

- rélease. Askign the same likelihood of-release .

factor category value for the environmenta)
threat for the walershed as woild be -
assigned in section 4.1.2.1.3 for the drink
water threat. Enter this valuein Table 41,
. 4142 Environmental threat-waste
characteristics. Evaludte the wagte
cheracteristics factor category for each
watershed based on two factors: ecosystem
loxdcity /persistence/bioaccurmulation aod
hazardous waste Quantity. ’
41421 Ecaspstem toxicity/persistence/
" bisaccumulation. Evaluate alf those
hazardous substances eligibleto be

“evaluated for taxicityfpersistence in the

" drinking water threat for the watershed (see -

section 4.12.2).

414213 Ecosystem toxicity. Assign an
ecosyslem toxicity factor value: ffom Table
4-19 10 each hazardous substance on the
basis of the following data bierarchy: -

* *+EPA chronic Ambient Water Quality
Criterion {AWQC] forithe subitance.

* EPA chronic Ambieat Aquatic Fife L
Advisory Conventraticns (AALAC] for the
substance; - cLoTmE :

~ EPAacute AWQE for the substance. -
-"* EPA acute AALAE for the substance, -

+ Lowest LG valus for the subatance.

In assigning the ecosystem fgiicity factor
valge to the hazardots mbstance:

* [ either an EPA, chironic AWQC or .
AALAC i» evailable Kr the hazardous .
substance, use it to easign the ecosystem
toxicity factor value. Tise the chronic AWQC
in preference to the chronic AALAT when

- both areavailable, ;- - - - -
- I neither is avaitable, use the EPA-acute
AWQC or AALAC to egign the ecosystem

toxicity factor velue-¥lse the scute AWQCin-

pmierepqgtothen:temc :

* Unong of the cheonic and acite AW(QCs
end AALACs is.available, use thelowest ~

~LGio value 1o assign the ecodyetem toxicity -

factor velre: U R
*-H a0 LCea value i3 alag not available,

to the hazardous substance and age other

haZardous substances for which data gre -

* available in evaluating the pathway: -

I an ecosystem toxicity-facter vafue of 0 ia

assigned to all hazardous substarices eligible

to be-evaluated for the watershed {that is,
insofficient data are available for evaluating
all-the subistances), vse a default value of 100

---as the acosystem loxicity facter valee for all

With regaird % thel AWQC, AALAC, or -
" LCs gelected for gasiqni the ecosystem

- toxicity factor.valoe.to. hazardous - -

substance: CoTTRT
“» if values for the aa[ec!ec}AWQC. o

AALAC, ot LCaq are iivaiiuliléfdr both fresh
water and marine water for-the hazardous
-substance, use the vaiue that caTesponds te-
the type of watér body [thatis, fresh water or
salt water} in which the sengitive - - .. -
environments ere located fir adisign the
Prosystem ioxicity factor value to the
hazardous gubstance, . | :

" = if. however, some of thedensitive o
environments being evaluated are in fresh
water and some are (0 salt water, or iFany
are in-brackish water. use the vatue [f-esh
water or marine} that:yields thé highét factor
value 1o aasign the ecosystem todcity factar
velue to the bazardous substance.

* a vaiue for the selected AWQL,
AALAC, or LG, ia avaitable for either fresh
waler or raritie water, but notfor both, use- -
the available one to assign an ecasystem
toxicity factor value to the hazardous
substance.

' assignan ecosystem iy fictor value of o -
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TARE 4-19—FrosvsTaM TORomY
’ FACTO : VALUES -

TABLE 4-19. £200SYSTEM Tokmmy

- FACTOR VALUES

it neltver an "EPA chronlc or acute AWGE nor
EPA chronic or acute AALAC is availahie,

1t an EPA chuonlc AWOG* ar AALAC® bs. auallable,
#33ign 2 vakie b Tollows < .

EPA chanic AIOC o ANAC
Less then ¥ g 10000
1o %0 pght 100
Gregtor than 00 M0 wgd—._ 1 190
Greator than 10010 (600 egi_ . o
Groater than 1500 g9/ 1

H neltter sa EPA chronls ANGC nor EPA Chronc
ARIAL d avaltable, asidgn 3 vatw Sseed %
the EPA wcute AWOC or AMAC a3 fallowy- <

=

EPA acuts AROC or ARLAC
lesséan WOugr .. "1 30000
1003 1000 pnft i ] 1000
Greater than-1,000 i 10,000 )
Groaior Gma 1000030 W00 sl | 80 -

GreateriBun 00500 y38___ . - i 1

T

: mmmummm._

3gn a value Trom The L., as ioliows:

EPA acuto AWQC of AALAC

e

Lessthand0Oggei. ]
1000100l ]
Greater than 100040 10,000 pgil____|

Gregher Than 106000 10971

¥ nons of Ove SAWGICs wiwd ARLACS nor the LT,

B hm..-ﬁmiut-vl!}

* ANOG—Asrbiess Wetar Camitty Critoria.

Uz tw AWOC waloe in -preference io tho
AALAC whan both are avallatia. See text for uso of
Treshwaier and masios wtues. -

mm@_mmwemm

-sa [

al aqatic
0ot just for 2quatic buman food chain
organisery. T .

* Use the BCF data that cozresponds to the
type of water body {that is, fresh water or
salt water) in which the sensitive i

wetershwd snd ose it 0 25siga the valve to

migration path for the warershed this Exctor. Errter this walue in Table 4-1 :
“TABLE 4-20.—ECOSTSTEM TOXICITY 7PERSISTENCE FACTOR VALUIES * :
- Persisterncn factor vakon - — 3
: wmeoo | o ] wo ] w4 1 1
10 woee | 1om 10 w {1 1 Jo
04 apoo 400 10 L} {43 o
067 700 £ 7 07 007 {0
0.0007. 7 87 807  aoor { onew {o
= Do not cound %0 nearest imeger,

BILUNG CODE £560-50-0
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TABLE 4-21
ECOSYSTEH IOXICITY/PERSISTENCE/BIOACCU‘{UIATION FACTCOR VAJ.lJESa

- Ecosystenm oo )

Toxicicy/ Ecosystem Bioaccumulacion Potential Factor Value
Persistence - - - -
Factor Value 50,000 5,000 - . 300. © . 50 -5 L0.5 .

10,000 -sx 108 5% 107 5% 208 5x105 55104 5,000

“oo 1 2x10%  2x107 2105 2x105 2x10%  2.000
© 1,000 5% 5x108 0 5x105. 5x10% s.000 . 1500

700 | 3.5 x107 3.5%x°10° 3.5 x105 3.5 104 3,500 - 350

600 1 2x107 - -iax108- 2% 105 cpy 108 2,000- 200
S 1o T s X100 U5 %105 T s x10% 5000 S0 so

170 - |35 x 105 5.5 x 105 3.5 ¢ 104 - 3,500 350 35

w6 | 2xa00 2x105 . 2x10% 2:000° 200 - 20

0 . C5x10%L s’k it s,e00 . seo L A

7L -::3-!.5 x 105.2-~~_~_3,.5';x';-1:0‘,.-'-.- 3,566. ST O . '3i5'. --_3_.:‘5. .
R ST 20 @o w0 g
L f smwd 5-090.;;-—,- st S0 s o5 !
07 at 305 % 10° T son 350~ :‘_“_ ) 35 - 35 : Aof._'}s“_ .
0.4 C2x10% 2,000 T -iep-I- DR S 2 0.2 -
1007 3500, - 350 s 35 ".6.73"5:'_ T oiess

0.007 | 0 - . 35 35 S0.350 0.03s - 0.0035

0.0007 | 3550 - 35 L35 0.035 000035 o.600:

2 : 0 0 0 o 0 0

%Do mot round to nearest integer. - : a -
BRLING CODE 6540-80-C

190
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41422 Hozordous woste quantity. "

a-maximurg produrc™ of 1 X102 Baced on this * Select the appropriate AWQC and

Assign the sam factor valps $or bazardous secend product, #¢..20 a vedue from Table AALAC as Sollows: ’

waste quantity for the watershed-as worldbe 2.7 [section 2.4.2.1) to flie environmental threat- —Use chronic value, if available:
. nssignedinseclinni.tz.z.zford:edxinhm waste characteristics factor category for-the otherwise ede .ﬂlhl "

water threal Eoter this walus jn Table ¢-1 - watershed Emter thiywalune in Tablet-1. o - .

41423 Cafculation of environumental . T -lfthem mum?;:ﬁ-ﬂn
threat-waste charocteristics icx footor cotegory ~—ECOLOGICA- . fo

ralue. Fot the hazardous substance sclected 1y o EOOUBICAL BASED water value, except if bo fresh water
or the witershedin section 414224, use its  SICTRENS POR HNZRRDOUS - vadue s available, use marine value if
oy ool seclion 414214, use ua | svatiable. |

and ecosystem bioaccurmlation potential —If the sensitive eqvironment being

factor value as follows 10 assign & valune o © - . - evaluated is in salt water, use marine
the waste characheristics factor categery. - ) walue, except if o marine valne i3 -
First. maltiply. the ecosystem toxicity/ * Concéntration corresponding te EPA available; nse Eresh water value if
persistence factor-value and ﬁ;‘:ﬁe hazardons Ambient Water Quality Criteria (AWQC) for available,

‘waste quantity fciir valne pratection of aguatic Tife {fresh wateror - -sensitive environment bei
watershéd. subject to a maximum product of marine). S ) n;gnabad';:ein both fresh :vater and
1x10°, Then multiply this product by the L * Concentration comesponding to FPA

- i L sadt water, or is in brackisk water, use
fimbient Aquatic Life Advisory Jlower of fresh water or marine vatues.

- ‘ecosystem biocacowmulation potenBal factor

value for this hazardons substance. subject to

- - TABLE 4-23.-—SENSITIVE ENVIRONMENTS RATING VALUES

Sensitive environment Aﬁ?‘:d
wm-ummmwwmm 100
Maring Sanchory .

Nationad Park
Dasignated Faderal Wilderness Area . ’
mmm‘mcmmwwm-
mmwmmmm=umw—mm-
i aroas identified under the Clean takes Program+
HNaBional Momsmnant ¢
Nationat Seashore Recreational Anex
wmm-umwmlm@nwdmmmmu*— species 75
Hationad or State Wiidsite Refuge
mammmsm
Loasta? Basvier { - -
.mewwmdmﬂmyﬂm . -
it ively Proposed Foderat Wademess Anga - b
mmm'hmmuwmmmm&m.mmmmm
Wmmpmm@gmmwmmdW@MWMMNMmmmumn@jmﬁmm
mm&spmdmndodpmdm
Temestriat areas wlized for by lame or dense aggregations of arimais™
National river reach designated as x
Habitat known to ba used by State dess rad or thraatened - 50
mmemmwmmWammmewmmmmm
,Goasl:dﬁarﬁeclpaﬁwydevebpem
Federal designated Scenic of Wed River
&@’wmhm«mm Q n s ‘ ; 25
State desigrated Scanic or Wid River .
mmmmhm.inmmmmmoluﬁqmmmmiﬁm
Smsdesigmedamasb'pro\acﬁonormmmdamﬁcﬂe' = 5
:Cﬁﬁw_m-m_sdseﬁunadhsoﬁnazd.ua - o
Areas identified-in chastManagemomplans'asreqm' protecton because ical valug. '
=mmmmmmm h wamnngQmmemuwm
mm-wmmmgmmm&msmuu&nm&mam
¢ Near Coastal W, asdeﬁuedinSacﬁonslﬂd(h){S).MﬂSﬁ.mmomeWmMasm i .
=Qaanlake;Pm9rm-nuiﬁdareas(mmwmmmahmmmmmmwwmmm%amm;&m
314 of Clean Water Act, as amended). X
'Usaorﬂyforairnﬁgnaﬁonmy.
‘Unitmareasduaibedasbeingmdlorimmsaormmemtedspawningbyagivenspecies. ‘ 5
" For the air mgrati paﬂmay.ﬁniﬂotenus:ﬁalvaﬂebnmspedaFormesmacswatefmig:aﬁonpmny.li.ﬁuoterrmlriaivenebratespeciavﬁmaquahcor
semiaqualic foraging habwts. ’

‘ Areas designated ynder Saction 305(2) of Clean Water Act. as amended.
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. TABLE 4-24. —\WenLanps RATING VALUES
FOR SURFACE WATER MIGRATION PATH-
WAY .

fmmdmm-m

Less than 0.1

1143 Envi

concentrations, Level B concentrations, and
. Polential comtamtnation;. .

* "Determine which factor appbies to each
sensitive environment es specified fo section
41.23, exeept-ose ecologi : .
bmmmhkl-zz}mﬁaﬁanbeﬂ&-
based benchmarks (Table m

414311 . Lewel | cosieaitrations. Assign
value(s) from Table £-23 to-each sensitive
enviromment subject to Level |
concentratipns. -~ . <~ -

For thoge sensitive envirenmentis that are

migration path in' the area of Lavel T
concentrations. If 8 wetland is located
Partially along the area of Level ¥ :
concentrations end partially alang the erea

Level H concentrations endfor potential = .

- contamination, then solely. for-purposes of -
Table 4-24; count the pl:rtgon(s} along the
areas of Leval Il concentrations or patertial
contamination under the Level I
concentrations factor (section 414312} or
‘potential contamination factor {section
41.4.3.1.3). as appropriate.

Estimate the total length of wetlands along
the hazerdous substance migration peth {that
is, welland frontage} in the areg of Level I°
concentrations and assign a value from Table
4-24 based on this total length. Estimate this
tengtk as follows: :

*+ For an-isolated wetland or for & wetlaad
where the probable paint of entry to surface
wateris in the wetland. use the perimeter of -
that portion of the wetland subject to Leve! |
conceniratione as the length.

* For rivers, use the length of the wellands
contigumss to the in-water segment-of the
hazardoas substance migration path (that is,
wetland frontage).

+ For Jakes, oceans, cosstal tidat waters,
and Great Lakes, use the Jength of the
wetlands-along the shoreline within the target
distance limit (that iz, wetland frontage aiang
the shoreline}. : ’

Calculate the Level & concentrations factar
value (SH] for the watershed as follows:

SH::M+ _I}I:1 5)
. §—

WH=Vake sssigned from Tibie 424 to
wzﬂand'l‘imgthemdi.entl .

concentrations, :
S,=Value(s) assigned from Table £ 2310
sensitive environment i,
r=Number of sensitive enviromments from
Table-#-25 subject to- Fevel |
- Enter the value azsigned in Toble 41
414312 Leved I conceraations. Assign
value{s} frat Table £-23 to eact sensitive
envircnment subject to Level I

Table 4-24. ku assigning o value from Table
4-24. include anly those partions of wetlards
located aledg the hazasdonssubstance
migration.path i the ares of Level It
concentrations, as gpecified in section.
414318, @ -

Estimate the total length of wetlands slong
the hezardons substance
is, wetland frontage} in the area of Level Il
concentrations and assign.a value from Tzble
length es specified in section 414 311,
ucept:dfnr an isolated webi;ﬁxﬁ;wfoz a
wetland whete the probable point of entry to
swface water ig-in the wetland, use the
perimeter of that portion of the wetfand .
subject to Level B (nof Level I},
concentratians as the length.

Calcntate the. Levet M concentrations valae
[SL) for the watershed a5 follovrs:

- Coa
SL=WL+ X 8§,
i=1

where:

WL=Value essigned from Table 4-24 to
wetlands along the srea of Levei I
concentrations,

8,=Value{s} assigned from Tebie 423 1o

. sensitive environment i.
n=Number of sensitive environmesits from -
Table 4-23 subject to Level IT
concentrations.
Ecter the value assigned i Tabie 4-1.
114313 Potential contamsnation Assign
valuefs) from Tuble 4-23 to each sensitive
environment subject to potentia!

migration path éthat -

contamination. Do oot include sensitive
enviromments slready counted for Table 4-23
under the Lewel 1 or Lewel H concentrations
factors.

For each type of surface water body in
Teble 4-13 (section 4.1.2.3.3), son the valve(s)
ussigned fram Table 4-23 to the sensitive
environments slong that type of nurface
water hody, except: do not use the saface
water body type “3-mile mixing none in quiet
flowing river.” H o sensitive exvironment is

. type having
the highest ditation welight vake frony Table
" For those sensitive environments that are-

wetlands, sssign an additional valiae Srom
Table 4-2& kn assigning » valne fram Tahbia
4-24, inclode only those portions of wetlands
migraticn path in the sres of potentiat
contamination, es specified in section
414311 Aggregate these wetlandis by type
of suriacé water body, except: do not use the
surface vrater body type “3-mile mrixing zome
in quiet flowing rtiver.” Treat the wetlands
aggregated within each type of surface water
bady 23 separaie seasitive envirooments
purposes of applying Table 4-24.
Egsiimate the total length of the wetlands
wi!hinenchs-@zmbody-tneu

specified in section £1.493 1,
isolated wetluxd or for-a wetland where the

“probable poiat of entry to-pudace water is in

the wetland. ose the perimster of that portion
d&eAwmhmr -

length. Agtign & séparate value
from Table 4-24 for sach type of mnface
water body in the watershed. . )

. Calculate the potmtial comtaminstion
factor value {SP} for the watershed: as

follows . . .

‘' m )
SP=-- T - (W50}

10 =1
where:
n
5 = IS
fe=1

Sy =Value(s) assigned from Teble 423 0 -
sensitive environment! i in surface water
body type }. . ]

a==Number of sensitive environmerts from
‘Table 4-23 subject to patential
contamination

W,;=Value assigned from Table 4-24 for
wetlands elong the area of potential
contamination it surface water body

type j- -
D;=Ditutian weight from Table 4-13 for
surface water bedy type |

- m=Number of different surface water body

types from Table 4-13 in the watershed.
§f.SP is leze than 1, do not round it to the

neares: integers-if 5P is 1 or mare, round to
the neares! integer. Enter this value for the

puieatiai cantamination factor in Table 4-1.
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414314 Calevlation of environmental
threat-targets factor category valus. Sum the
values for the Leve! I corcentrations, Level T
concentrations, and potential contamination
factors far the watershed. Do not round this
sum to the.nearest integer. Assign this sum as
the environmental threa factor

t-targets
: l:alegorynhefnrﬂmwatershed.hmdm

value in Table 4-1.

4144 Coalculation of environmental
thregt score for a watershed. Multiply the
-envirenmente] threat factor category values

" for likelihood of release, waste

characteristics, and targets for the watershed,

and round the prodact to the nearest integer.
Then divide by 82.500: Assign the resulting
value, subject to a maximum of 60, as the -

environmental threat score for the watershed.

- Enter this score in Table 4-1.. .

415 Calcvlation of overland/flood
migration component score for & watershed.
Sum the acores for the three threats for the
waltershed {that is, drinking water, human
food chain, and environmental threats).
AsSign the resalting scare, subject 1o a

" maximuth valoe of 100, g8 the surface water
overiand {flood migration compenent score
fot the waterghed. E:te.rthusmem'l'able

cnmponentmhrth:ui&e.nbjectha
mmmmofmﬁnerﬂmsmm
Tahle4-1 = .
.42 Gmndwutertowmmtar

. migration component. Use the groundwater.
.- - torsurface water migration-component to

" evalnate surface water threats that resylt

from migration of hazardous substances from
a source at-the site to surface water via

water threat,
human food chain ll:z:llk.;gd environmental
threat.

421 General considerations -

42131 Eligible surface waters. Calculate
ground water to surface watermigration
component scores only for surface waters
(see-section 4.0.2) for which all the following
conditions are met:

* A portion, of the surface water is within 1
mile of one or more sources at the site having
a cottainment factor value greates than 0 [sea
section 4.22.1.2).

» Na aquifer discontinuity is established
between the source ard the portion of the
surface water within 1 mile cFthe source (see
section 3.0.1.22) However, if hazardous
substances hive migrated across an apparent
dummuﬁdﬂnthhlm:hdmmoe.do

* The top of the uppermost aquifer is at or

- above the bottom of the surface water.

Do not evaluate this component for sites
consisting solely of contaminated sediments
with no identified source. .

4212 ﬂeﬁmﬁmoﬂmxadouswbshme

g ngrahanpaﬁ‘lfbrmdwmmsmfnu

ter migration component. The
mmmmmpa&mdudubomm
ground water segmest and the surface water

. Rauidthemonndwatersagmen!m
migration via the uppermost aquifer between
a source and the surface water.

'+ Begin the surface weater in-watet segment
at the probable point of entry fram the
uppermost aquifer to the surface water.
Identify the probable point of entry as that
pmnlohhzmﬁaewam ﬁmlywldnhe

the scurces at the site with a-containment
fnctorvnluegmalerthannmthesmﬁaoe

‘rater.

—Formmnmthem—water
segraent in the direction of flow
{incloding any tidal flows) for the -
distance established by the target
distance Limiit {sep section 4.21.4).

-For lakes, oceans, coastal tidal waters.
ot Great-1akes; do not consider flow
direction. Instead apply the target
distance limit as an are. -

tida] waters, or Great Lakes}. apply the

hxsetd:smbnﬁtmﬂannmbmed

in-water segments. -

cnnndnrnutetobemtwoormm .

watersheds for this component if two or mare
hazardgus substance migration. paths from
the scmrees at the site do not reach & commeon
point within the target distance limit. ¥ the
site in in more than one watershed, define a
separate hazardons mbatance migration path
for each watershed. Evaluate the ground
water to surface water migration component

for each waterghed sapanlnly as specified in
section 4.21.5,

release factor for the ground water to surface
water migration component. With regard to
an individual hazardous substance, consider
an observed release of that hazardous
substance to be established for the suface
watumtulepmofthemd::lm
wmxﬁuwmmﬁoncmpmt y
when the hazardous substance
uimbo&ﬁrmobmudrdmebolhto
ground water {see section 4.2.21.1} and for an
obsérved release by chemical anaiysis to
smﬁum(summ].

_ If the bazardous substance

release by chemical
bndoumtallomeel&emteﬂrbrn

obaerved release o ground water, do not use
nnysmpluofthuhmrdammbﬂmw

‘hi:e the fa of this (f
evaluating ctors mponenlor
example.domtmt!whmdomnbstanee

. as specified in section 4.1.1.2, except: do not

extmdthemdimhmatlut sample
location beyond 15 miles unless at least one
substance-in :

lwmoburnd:deauhhmwater
in-watet be
o .

- Deterine the tugeuebgible
evaluated for each watershed and establish

whether these targets ere subject to actual or
potential contemingtion as specified.in
section 4.112, except: do not establish actyal

mmp!e&mﬂzatlocahmmlhemtem
in section 42.1.3 for an obhserved release to

. the surface water in-water

segment.
4215 Mwmn ofwmd water to
sulﬁzcs waler, 3 Evaluate

factor category for each type of threat..
BRLMG CODE-$550-50-4
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’ Detammer.hesmundwamrto surface - LR,=Eikelthood:of rlease !actnrn-tegory- ground water lo gface water migzation

ter migration. omponent score fara .. .valuefirthres _(thatis drinking water. -componeat score for the yite, -
' ::imhedinta;ofthetamréi-;ory . huina;hdah&.cenvirmtal A we site is in more than ope watecshed:
vak follows: - threa L L " = Calcalate a separate grownd water to

,a e . WCr=Waste charecteristics factor sutface water migmtios cemposent scoce for

3 T ‘Ihge::acmt c:tesnry value for threat i unh‘m !le“ah ar I:hrishmcs hmhd-pﬁmbl

et tershed, using likelibood of zulense.
EIRIWENTS SF=Scaling factor. L e warmed ©

S = = - “Talble 4-25 qutlines the specific calculation = Select the highest groundwater t

SF - .- - A migration .
- ke alte iz in ouly one wetershed, assign from the watersheds eveluated and assign it
lhegmmdwuuh-huamw as.ﬂlegrmmdwatﬂ'mmfacewatﬂ

where: . compaonent score Tor that watershed as e migration component score for the site.
~ TABLE 4-25.—GROUKD WATER TO SURFACE WATER MIGRATICR COMPONENT SCORESHEET
Fattor categories end Lactors u”'m'“" Value assigned
Likefhood of Rejease 1o Aqulter: - ’ -
1. Cbsarved Ralease: 3 - 550 -
2 Potontal W Ralease: - - . .
™22 Contaiment . . 10 -
2. St Precipitation z . - 10 [
2c. Depth 10 Aquifer : 5 —
2d Traval Time. - . 35 J—
20. Polential 1o Reloase {ines 2al2b+-2c+288 . 500 Te—
a.wummumamm . -£50 - -
Waste Characteristics: - - -
4. Toxicity/Mobility/ Persigtence a —
S Hazardous Waste Quentiy (@ _
6. Wasts Charactaristics. 100 [
Targets: -
7. Noarest traka 0 —_—
8. Population _
" Ba Level | Concentrations . (] _
Bb. Lavel i Concantratioas ) —_
8¢ Poential Contamination () -—
84. Poputation "{nes Ba 38b + 80 . ~ s [
9. R : Z r—
10. Targets (0as 7 + 8d + 9). - . ) _ :
Drinking Watsr Threat Score: i . H
11.0ritﬁ1gWaanhmatSme(EIim3xS:m]faa.sm.swiecnnamaﬁtmof!OO) 100 — ki
Liksithood of Relegse: . ’ -
12_Li:aﬂmdnfﬂaima(samvalwasli¢_\e3l : S50 _—
YWaste- - ) . .
13. Taoudcity/Mobifity/Pers: &/ Bioaccurmidation [=1) —_—
14. Hozasdous. Wasts Quartity. - {a) —_
15. Waste Characteristics 1,000 ——
T -
16. Food Chain Individuat 50 P
17.-Poputation: B .
172 Lovel t Concentratoas (1] —_—
176, Levet 11 Concerntrations . : : o} —
17c. Potortial Human Foad Chain G areation i {t) - —
17d. Poputation (nes 17a 4+ 78 F TFCY. [10] _——
18 Tasgets {Lines 16 + 174} ) —_———
» Food Chain T} 7 -
19. Human Food Chain Threat Scora ([knas 12 x 15 x 181/782.500, ot 0 A i of T 100 —
Environmermtal Threat
Lixelthood of Relrase: .
m.wmﬁdme{mmasﬁ\em - S50 I
Waste Charscieristics: ) : P R
21 Ecosysiem Tenicity/ Mobdlity/Persistenca /Bi nitation : fa) .~
22, Harardous Wasts Quanity. . - - {2 -
23. Wasts Characteristics 1,000 —_—
Targets ’
24, Sensitvs Environments:
24a Lovet § Concentratons .. 1] P
24b. Level i Concentrasons ; ) —_
24c. Potential Contarnination i N
24¢SansiliveEmiromngs{liaasada+24h+24t\ ) -
25. Targets {vaive fro 1 Gne 24d).. - N 1 ) —
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value of 550 to that watershed, enter this
value in Table 4-25, 0 hroceed:to section )

* Hazardows substances that meet the

. criteria Tor an observed reledie to-grouid

established, assign an obierved reloase - = Allhazardous substances associated
: factorva’hmofo.'myeﬂﬁbvalmi@hble with & sourée that hes a ground water . -
"4-25,and proceed to-section 42217 * containinent factor value greater than 0 fsee
' 42212 -Potential to release-Bvaluste - sectians 222 223, and3121). - ‘
- potentialto refease only f an tbserved - 42221 Taxicity/michility/persistence. .-
' re]eusemotbees&biishédfbr&e-‘: B 'For,eachha'zardnqssubsiame.amigga e
“uppermost aquifer. Calcolates potentiel to- - -toxicity factor value, a mébility factor.value,
release-vahie for the uppermost'aquiferas  © s persistence factor valee. and & ‘combined
specified in section 322 and sections 3121 - g itv/mobilityfpersistence factor valye a3
througlf;.l.z.s. ‘Assign the potential to reléase - specified in sections 422213 through
value for the uppeimost aquifer gs the 422214, - - .
potential to release facter vatue for the -422211 Toxicity. Assign a toxicity

watershed. Enter this-value ir Table 4=25,
42213 Calewlatiom of drinking-watsr-
thmt—likeb‘baoﬂ"of teleasefoctor calegory
. value. I an observed release ig established -
- for the appermost.aquifer, assignthe - -
- observed release factor value 61550 azthe - -

- likelihood of release factar category value for

the watershad Otherwise, asiign-the .

" - 422212 Mobility. Assigr 2

factor value to each hazardons 'subs!ancé ag -

‘speciied in section 2411, - ¢ - .

ground- -

water mobility factor valve to each - )
substance as specified in section

422213 Persistence. Assign a surface.
water persistence factor vahie 1o ‘each’

Federal Register /- Vol 55, No. 241, { Friday, December 14, 1990 / Rules and Regulations  51629.
TABLE 4-25.~GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET—Continued
' Factor categories and tackors ) Madm | Jalue assigned
z&&mmmgmm:zs-gymwuawofm) - E) —_—
‘mmbsﬁummwmm-w -
<2- Watorshed Score < (ines 11 + 19 + 26, subject 10 8 ma of 100) i _100. S
mmmmtmm_mmwh,ummmmmamu1m_u 100 '—:
* Makimim vakoe apples characreristics ]
- M valvo ot appicatis. oS caegPy.
00 not round 10 newrest ineger,
422" Drinking water threat. Evbuate the “potential to release factor value'ss the . havardons substance as spesified in Section
+ drinking witer threat for each watershed- likelihood of release factor category value for. 412213 ] i -
based ani tiree Exctor categoties: likelihood of  the watershed: Enter the valae assigned in - 422274 Calcalation of toxicity/ . -
release. waste characteristics, and targets. Table 4-25, . mebility/persistence Jactor yalue. First,

. 4221 Drinking waterthreat-likelitood of 4222 Drinking water threat-waste - assign each hazardons substance a toxicity/
fTelease. Evaluate the likeibood ofrelease charocteristics. Evahute the waste . mohility factor value from Table 3-8 {section
factor category for each watershed i terms tharacteristics factor category for each 32.1.3). based on the values essigned Io the
of an ohserved release factor or & potential to  watershod based on two factors: toxicity/ hazardous substance for the toxicity and
release factor. ‘ o mobility/persintence and hazardous waste . mobility faciors, Then assign each hazardous

42211 Observed release: Establish an quantity. Evalnate only those karardous :substance a toxitity/mobility /persistence. -
obsetved release to the ippermast squifer as substances available.to migrate from the -factar value from Table 4-26, based on.the

* specified i section uwranobmed - - sourcessat the site to the uppermost aquifer - _.valupmw;;ed for the ?ﬁ’zﬂ‘ﬂmm‘gﬁgd

ease can be established for the uppermost  -{see section.3.2). Suchkthazardous substanices - -persistence factor s, _ sub stance-
aquifer, assign an‘observed release factor - ©  include: © ) ' the highest toxicity/mobility/ persistence

factar value for the watershed to assign the
. valee to this Eactor. Enter.this value in Table

425 G
: 42222 Hazardous wosté quantity.

- waste mhtt'{erior the watershed as would be -
-assigned for the uppermost aquifer in section
322, Enter this valie in Table 4-25. )

-~ threat-waste chorocteristics factor category
value. Multiply the toxicity fmobility/
.persistence and haxardons waste quantity
Factor values for the watershed, subject to a
Hmaimum praduct of 1X10% Based on this
product, assign a vahie fram Table 2-7

- {section 24.3.1} to the drinking waler threat-
-Waste.characteristics factor-category for the
watershed Enter this value in Table-4-25.
4223 Drinking water threot-torgets. -
‘Evaluate the targets factor catégory for each

watershed hased on three factors: n2arest .

intake. population. and resompes. -

'BILLING COOE 6550-50-M -
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B e "TABLE 4-26 ,
TOXICITY/MOBILITY/PERSISTENCE FACTOR VALUES®
Persistence Factor Value
ToxicityMobilicy |- = T ; )
Factor Valu?‘ . 1.0 o 075 o 0.7 . 0.0007
10,000 ° "lliood .. 4800 g0 7
2,000 © 1 z000 860 ' 140 _ 1.6
'1.000_-‘ o ;7f_1;§éq' R :.oo S 2 ; 0.7
' _260- s I zoo F -ae -_ I 1:_.-  - ) oo
1o B DT w0 . 7 0.07
‘20 % 2 8 3 1.4 8.0
18 3 kL) 4 ) 0.7 s-edv
2 ) 2 0.8 _ 0.14 8.001t
1 1 1 0.4 _ .67 7 x 107t
a.2 3 o2 0.08 "0.01% S 1ax 0%
8.1 j 6.1 0.04 T o-qeﬁ . 7x1%
08.62 f 0.02 0.008 0.DD1% 1.4 x 109
0.01 i 9.01 0.004 ) 7 x 107% 7 x 106
0.002 1 0002 8 x 107% 1.4 x 16-%  lax10%
D.001 1 0.001 & x 107 © 7 x 1673 7% 1077
2 x 1078 | 2 x 204 3 x 1975 1.4 x 2073 1.4 x 2077
1 x 107% § 1x 107% 4 x 1077 ? x 108 7 x 1078
2 x 1073 } 2 x 1077 8 x 1076 1.4 x 10-6 1.6 x 1078
2 x 10°6 ]‘ 2 x 1076 8 x 1077 1.4 x 1077 1.4 x 10-9
2 x 1077 E 2 x 1077 g x 10-8 1.4 x 1078 1.4 x 10°10
2 x 1078 i 2 x 1078 8 x 1079 1.4 x 10°9 lex 1011
2 x 10-% { 2 x10°% - g x 10-10 1.4 x 10-10 1.4 x 10712 -
o - i -o ] 0 ) 0

#Do not round to nearest integer.

214
BILLING CODE 6560-50-C
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For the nearest intake and population
factors, determine whether the larget surface
. water intakes are subject to actual or
Potentizl contamination as specified in
section 4.1.12, subject to the restrictions
specified In sections €21 3and 4214,
When the intake is subject to actual
contamination. evalumle it using Level 1
Concentrations or Level I concentrations.
Determine which level applies for the intake
. hymmpasingthewomemnmh‘atimm
from a sample for comparable sawples) to
- health-based benchmarks ag specified in

42231 Nearestintake. Assign a value to
the nearest intake factor es specified in
tection 412 3. Fwith the following
modification. For the intake being evaluated.

raultiply its dilution weight from Table 4-13
(3ection 4.1-23.1) by a value selected from
Table 4-27. Use the resylting product. not the
value from Table 4-13, as the dilution weight
For the: intake for the ground water to swface
water component. Do not roand this product
to the nearest integer. -

Select the value from Table 4-27 based on
e angle €, the angte defined by the sources
at the site and either the two points at the
intersection of the sarface water body and
the 1-mile distance ring of any two other
points of the surface water body within the 1.
mile distance ring, whichever ;;sn.ltn in the
largest angle. {See Figure 4-3 m example
of how to.determine B3 the surface water
body does not extend 1o the 1-mile riag at one
or both endls. define © using the surface
water endpainl(s) within the 1-mile ring or
any two other points of the surface water
body-within the +-mile distznce ring.-

whichrhqresuhsﬁz—thelamestanye.

Page 105

TABLE 4-27.—DnumioN WEGHT
ADJUSTMENTS

Anglo & sqrod
degrees) d

0. 1]
Greales than 0 D 18 SRRV SN « 1 1 ]
Grestar than 18 to 54 0.1
Grestar than 5¢ i 90 . 02
Gluhltmwhls-._._____'_.____ 03
Gredor than 150 2. | 04
Grealer than 16210198 | 05
Geab-mtmbm—'-.___.,_____ 0.6
Gons han 24020 .- | o7
Greswihan 2700206~ | a8
&m-mnu&z_.,____-.,m 09
Greater than 342 ip 350 -1 10

TP THmA A L, L
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FIGURE 4-3
SAMPLE DETERMINATION OF GROUND WATER
TO SURFACE WATER ANGLE

217

. BILLING CODE 6560-50-C
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: TABLE 4-28 )
TOXICITY/MOBILITY/PERSISTENCE/BIOA JCUMULATION FACTOR VALUES®
Toxicity/ ‘ »
Mobility/ . Bioaccumulation Potential Factor Value
Persistence . — -
Factor Value 50,000 5,000 500 50 s 0.5
10,000 _ J 5x10°  5x107 5x105° 5x105 s x10% 5000
%,000 | 2x1® 24 107 2x105 2x10°5 2x10% 2,000
2,000 g 1x108  1x10" 1x105 1x105 1x10% 1,000
-1,000 5 x 107 sx105 s5.x10° 5 10"- 5,000 500
800 & x 107 & x10%  45x10% 4 x10% 4,000 400
. i . -
700 1 3.5 %107 3.5x10% 3.5x10% 3.5 x10% 3.500 . 350
400 2 x 107 25108 2x105 2x10% 2.000 200
200 1 x 107 1x108 1x10® 1x10* 1,000 100
140 7 x 108 7x 103 7 x 104 7,000 700 .70
100 5x10%  5x10% 5 x10% 5,000 500 - 50
80 & x 108 4% 105 & x 10% 4,000 400 40
70 3.5 x 105 3.5 x 105:'3.5 x 10% 3,500 350° 35
40 2 %105 2x10° 2x10% 2,000 200 20
20 1 x 108 1x16° 1x10% 1,000 100 10
14 {7 x10° 7 x 0% 7,000 700 | 70 P
10 E 5 x 10° 5 x 10% 5,000 500 50 5
8 % & x10° 4 x 104 4,000 400 40 4
7 i 3.5 x 10° 3.5 x 10% 3,500 350 35 3.5
4 I 2% 105 2 x 10% 2,000 200 20 2
2 { 1 x 10° 1 x 10% 1,060 100 10 1
1.4 ‘% 7 % 10% 7.000 700 70 7 0.7
I
I
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. - TABLE 4:28 (Gontirued) .

- Toxicicy/
Mobilizy/: .
_Parsiscence

Factor ¥alue

'Biqaﬁctmlal:_ion Pot:ential Fidctor Value

50,000 .

5,000

~ 500

T30

1.0
0.8 .
0.7
0.4
0.2
0.14
0.1.
o..'oa,
o

-b_pa'

5 x 10%

4 x 204

3.5 x 10%..

2 x 10%
1 x 10%

7,000

5,000

4,000

3,500

2,000

1,000
700
500
400

350

200

100

70

30 -

35

20

5,000

4,000

3,500 -

2,000
1,000
700

s00
400
350
200
100
70

50
40
35

20 .

10

500

400

150

17200

100

70
50
40

35

_20 :

10

0.7
0.5
0.4

0.35

50

40,

35

20

30

0.1

. 0.07

- 0.08

1 0.035 .

0:82

0‘7 .-

J0.5

0.4

0.35-

1,0;07

0.05

0.04

©0.035

0.02 - -

0.01 .

: 0‘0_0-7' ‘

,.o.’o,ors-_f
0.004" -

_ 0.0035' A

._-}-o.upz_-_

~0.05

0.002

- =01

4 ox 1074

3.5 x 10

0

0.07

0.04

0.035

0.02

6.01

. 0.007

0.005

. 0.004

0.0035

C7:x107%

5 %1074

2% 1A

223
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‘TABLE, 4-28 (Continued)

Tox:l'..ci.ty/ - .

Hobilil;y/ o Bicaccumulation Potential Factor Value

Persistence }— - -

;—‘actor Value 50,_090 . 5.000 o - 500 50 ] 5 . 0.5
2 x 1074 10 1 _ 0.1 0.01 - 0.000 1x'107% -

1.6 x100% | 7 0.7 007 - 0.007 7x107% 7 x 1073 .
1x10°% | s 0.5 0-05 0.005 © 5xi07% 5x10°5
8x107% | 4 . o4 0.04 0.006  4x10°% 4 x105
7x10°* | 35 _ 0.35 0.035 0.0035 3.5 x 10°% 3.5 x 10°5
4x105 | 2 . 0.2 0.02 0.002 2x10°% 2 x10°%
2 x 1073 1 : 0.1 0.01 0.001 1x10°% 1 x10°5

1.4 x 1075 ] 0.7 C.07 - ~ 0.007 72100%  7x107% 7 x10°
8x107¢ | 04 0.04 " 0.004 4% 1074 4 x1075 4 x 1076

© 7 x 1076 0.35 0.035 | 0.0035 3.5 x10°% 3.5 x 1073 3.5 x 1076
2x10 | 0.1 0.01 0.001  1x10% 1x107% 1 x106

1.6 x 108 - | o.05 0.007  7x10% 7% 102 7 x10% 7 x 107
8x107 | ocs €.004 4% 104 4x10°% 4% 106 4 g 107
7x107 | 0.035 0.0035 - 3.5x 1074 3.5 x10°5 3.5x 106 3.5 x 10°7
2x107 | o.01 0.061 1x10% 1x10% 1 x-10‘6 1x 107"

1.4x 1077 'I 0.007 7 x 1074 7x1¢5  7x106 74 107 7 x 108
Bx10% |.0006 4x10%  4x10%  4x10%  4x107 45 10-8

7 x 108 6.0035 3.5x 100%  3.5x 1075 3.5x120% 3.5x107 3.5 108
2 x 1078 0.001 1 x 1074 1x10°?  1x10%  1x16°7 1 x 108

1.4 x 1078 7x107% 7 x 105 7 x100% 7 x1007 7y 10°% 7 x 1077

224
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" TABLE 4-28 {Concluded)

Toxicity/ t
Mobilicy/ | . Bioaccumulation Perential Factor Value
Persistence - -
Factor Value . 50,000 5,000 500 . 50 . 5 Q.5
8 x 1079 [ 4 x 1074 & x 10°% 45106 44 1077 4 x108 4y 10-%
2 x 10°% 1x107%  1x10% 1x10 15107 ) x 108 4 109
1.4 x 1079 ? x 1073 7x 108 7x10°7 75108 74 109 7 x 10-19
8 x 10710 f 4 x 1073 4x10% 431077 445108 4y 107? 4 x 10710
1.6 » 10710} 5 146 7x1077 7x10°% . 2% 1079 7410710 4, 3o.11
R T B U s A R O B Tx 10710 3y 307l 5 4g-12
_ L . 7
tex10712 b 75198 - p 109 5, 1071C 375 10-1L 5, 35712 5 40-13
1
1 _ .
o. i o G 0 0 0 0
1

Do not- round “to nearesc integer.
BUAING CODE 6560-80-C .
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where: . 7
A——-l:'l!_ia!;;i:n weight adjustment value from )
‘ ‘Vl=w-mlhﬁmﬁu;a?gble

HPCis less than 1, do not rownd it to the
nearest integer: ifPC ia 1 or move, rovnd to

?ﬁmm&hhmﬁ'hﬁe

centrations, Level I concentrations, and
pomﬁalr ination. Do cot round this

Assin thi
factor v-.lue for the watershed.
Enter this value in Table 4-25. ,

4.2233 -Resources. Assign a value to the
resources factor as specified in section
1232 N

except:
-(that is, \akes; or rivées, oceans, coastal tidal

waiters, or Great botween the probabile
poiat of eatry n?lzﬂmm (a0t the
mm;n. Walter or resources intake}
portion of Table 4-36 to vae. Determine the
Ppredeminant water category based oo

) Muummmumz

423214 Ricaccumalation potential-
A=sign a bioaccumulation potential factor
valus o each hazardous substance as

ioaccurzulition factor valne for the
watershed to assign the value to this factor
for the watershed. Enter this value in Table
425 .

' BRUING CODE 8560-50-M
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Assigu!hcamhdmniuhhardm
wasﬂqmﬁly.foﬂhemhsheduwmldbe
assigned in section 4.2.22.2 for the drinking.
.water threat. Enter this value in Table 4-25.

characteristics fac
vaiue. For the haxardous substance
‘fmm'l';obiluyfh hctu:v:h:m
toxicity, ity/ persistence
as folloves to assign & valne to the waste
: charscteristics

mbﬁupammefixm".
-Based on this second pro _]’ﬁ:ﬁim
 fram Tiible 2-7 fsection 2:4:3.1) to the hunan

. [Bvaluste tivo target factors for the watershed:  Valt ot rovad
“food chain individual -  the fod chatn thieatbasta b

#nd population
For!iubhmdﬂnminewhethuthe

aihﬁm“imﬁdmlﬁiﬂu-;-sh&; .
adjustment valie sélected
~ as specified in section £2.2 3.7, Use the

resulting product, not the value from Table© -

4-13, uﬂ:e’ﬂiluﬁmﬁeightinauigmng' ing the .
Tactor value. Do not rouzid this product to the
nearest iteger. Enter the value dssigned in -
Table 4-25. : L

* 42332 Population Evaluate the

popilation factor for the watershed based an -
three factors: Level | concentrations, Level 11

concentrations, and potential human food

. chain contamination. Determine which of

- these factors is in be applied to each fishery
-23 specified in section 4233 -

. 4233721 Leve!lmncenbu&bns.ﬁsaisn -3
value 1o iis factor s specified in section
4.1.2.3.21. Enter this value in Table 4-25.

fﬂwmw_

. quantity. -

ion factor value for the watersled. -
mﬂﬂteﬂhis velue in Table 425~ ~ 7~ -

T

. threat for the watershed as would be

assigned in section 4221 3 for the drinking
waterﬂ:reeLEnterthismealuemmi:ﬂTabiu-_zs. -
4242 Environmentol eal-waste |
¢haracteristics. Evehinte the waste- - - ’
Bhamcteﬁsﬁmfactdfmgoryfpreach
m!ﬁnlmdha&‘d}!mm&cl?tqemmm
toxicity/mobility/persistencef © - oo
bio'iwnnm!aﬁonand“@mr@oqshaste ’

424321 Leesystem toxicity/mobility, - -
pe:sfsﬁence/bfmmm’aﬁonf Evshiatz all . -

423322 Level I concentrations. Asvign . those hazardons substances eligible 1o he
& value to this factor as specified in section . mhhdhhaﬁtylmbﬂitylpeuismm
*muzmmwuahehrgmﬁ-asf the drinking water threat for the watershed
423323 Potential human food chain {see section 42227}, .
contamination. Assign a value to this factor 424211 Ecosystem toxicity. Assign
2 specified in section 413323 with the ecosystem toxicity factor value to each
mmmm‘f“mi’h’m * hazardons subgtance es specified in section
evaluated, Ppropriate dilution . 4, 0,y ;
weight for that fishery from Table 419 by the 024212 . Mobili . .
. st vk ek b Tate -5 water mobility facice vabug & eeoh
&a specified in section 42233 Use the - ty Shied in section
- resulting product, not the valae from Table ”mm?m”‘ !
4-13, as the dilotion weight for the fishery. Do - 422212 for the drinking water threat.
‘ Lmuwm’;:mm = mm‘umhm-
potential human food chain centamisation (that s, lakes: or rivess; oceans, coastal tidal

waters, or Great Lakes) between the probable
ot of entry and the nearest sensitive

environmenat {no! the nearest drinking water

along the
mhmmﬁmn&hrﬁemhed
to detefmine which portion of Teble 41510
ase. Defermine the predominant water
category based an distance as specified in

- 424214 -Eaosystem bioaccumulation

P i) ial. Assign an
valde in'Table 4-25. - - . Ppolent A ik

| A234 Calculitiosi of human food chiain | . Diotccumlation potential factor valus o
ﬂmtmﬁrawmhedww&h anl!hmdmnbamnuuapmﬁedm
trman food chain threat factor category section 414213, | - -
valaes for likeliliood f releass, waste - - [ 424215 Caloulotion of ecosystem

; astics. and targets for-the wateshed, - faxicity/miobility persistence/. . . .

and round the- fothe nearest integer.  Mioaccumlation factor valse: Assign each
Thien divide by 52.500: Assign the resalting -~ . hazardoes sebstance an :
value, subject to s makimam.of 100 es the. -, mobility factor veine from Teble 3-8 (section
wawm:hismh’kuem - sabstunce for the ecosystem
enivironmental threat fur the-watershed based - euch harardous an ecosystem
mlhreehmmlngqﬁa:ﬁe_ﬁhnd_d' - - ¢ toxicity/mobility, factar value
“release, teristica, and targets, from Table 4-20, Sased ani the values
- 4243 . Enivironniental threat:likelihood af asuigned for the ecosystem toxicity/mobility

valueﬁvm’fablembaaedmﬂn;m:; .
igned Tor the ecosystem tmdcity fmobility/ -
persistence and ecosystem hivadcumula teumulation

. the bighest ecosystem toxicity/mobility/ .

r3i: fbiveccumulation factor value for
the waterahed and ase it to gssign the value
to this factor for-the watershed. Enter this
valueinTable 4-25. .

BILLING CODE 4560-50-M
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, TABLE 4-29
ECOSYSTEM TOXICITY/MOBILITY/PERSISTENCE FACTOR VALUES®

Ecosystem ' _ Persistence Factor Value
Toxicity/Mobility |— - -
Factor Value 1.0 0.4 : 0.0  0.0007
10,000 10,000 " 4,000 700 7
2,000 | 2,000 800 w0 : 1.4
1,000 | 1,000 400 ' 70 0.7
200 ' 200 80 o % 0.1
100 o 100 40 7 0.07
20 b 20 8 1.4 0.014
10 | 10 & 0.7 - 0_.607 -
2 2 0.8 T 0.14 . 0.0014
1 1 0.4 0.07 7 x 1074
0.2 0.2 0.08 - 0.014 1.4 5 10°%
0.1 o 0.04 | 0.007 7 x 1075
0.02 7 002 0.008 0.001% 1.4 x 1073
0.01 0.0l 0.094 7 x 1674 7 x 10°6 ]
0.002 0.002 st 1.ax 1076 1.4 x 10°%
0.001 | 0.001 4 x 10°% 7 x 1073 7 x 1077
2 x-100% ] 2 % 104 8x10°5  1.4x 1073 1.4 x 1077
1x 1074 1x 1074 4 x10°% 7 x 1076 " 7x108
2 x 1073 2 x 1073 8 x 1076 1.4 x 1078 1.4 _x_10'8
2 x 106 2x10%  8x 107 1.4 x 1077 1.4 x 1079
2 x 1077 | 2.x 1677 8 x 1078 1.4 x 1078 1.4 x 10°10
2 x 1078 © 2x 108 8x10% 1.4x107% 1.4 x 10711
2 x 1079 2 x 1079 8 x 10-10 1.4 x 10710 1.4 x 10-12
0 E 0 0 - 0 0

i
£Do not round to nearest integer.

231
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o " TABLE '4-10, ) ;
* ECOSYSTEM' TOXICITY/HOBILITY/PERS!SIBICE, TOACCUHULATION FACTOR v.e.wzsa .
-_EEco:sysl:.e'm r L ‘_ i ) |
f'.l'oxic;[ty/ - - i
 Mobility, . _
» Perszsrenqe \ P i P
‘Factor Value 0.5
10000 s %108 5%l T 5 .18 Csx 105 Sx10% 5000
Va,ooiof' 2:;10B 2107 2 x 106 - 2x 10—? 2x 10% 2,000 ;
2,000 K 1 x-108 1x 107 1 x 106 C1x1051x 104 1,906 i
1,000 ] sx10? 5106 5105 C sx10% 5,000 500
800 . 1 4.x 107 4% 106 4 x 103 | 4 x10% | 4,000 400 :
700 A -'3.-5-::'105’ - 3s x-'1o‘ 3.5 x 105 3.5 % 108 3,500 1350
400 ] 2% 105 2% 10 2,000 ;z'ooj
200 . O] . 1x105. 1x10% f-f 1,600 | 100
1ao ! - r x,.'io‘*.: 7,000 S700 . 70, L
w0 L) 73 206 ﬁfs':é ib.": 5 x b 5,000 - 500 ‘_':_ s0. o
80 _ l;xl()s& x 10?- a/x 104 rz.,o_oor - 400 .. rf':.o "L .
B 70 35x 106 35y 105 _35;10" - ,:3.5_0__0 350 i )
B S 108 rx 105 T 2x 104 2,000 gc-)'o ~ - 20
C 20} 106 1x 105 15100 - ;1.900 100 - 10l
1 | 2 ){'ii:o's _ l;7 x 1c'1.‘.'7:;. 7,000° . 700 - 0 ] 7
T S—x 105 . s . 104 _ 5;‘6@9' - 'ﬁ soo  se . 5 : )
I T Y R B TSR S
BRI 3.5 %205 .35 x 100 1 3500 e s 35
u 2x 105 25100 20060 290 20 .2
2 “1 Jt105 R ST - 1,000 ioo"z 10 1
W 7x10" - 7000 700 7 i)'.)'

. 232
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TABLE 4-30 (Continued)

Ecosystem

Toxicity/ Esosystem Bioaccumulation Potential Factor Value
Mobility/ .

Persistence fb—— ~ —_ - 4
Factor Value 50,000 5,000 500 . 50 5 0.5
1.0 | 1 sxa10f 5,000 500 - 50 5 0.5
0.8 4 x 10% 4,600 400 40 & 0.4

0.7 3.5 x 104 3,500 350 3 - - 35 0.35

0.4 2 x 10% 2,000 © 200 20 2 0.2

0.2 | 1:-;,10" 1,000 .100_ _ 10 1 0.1

0.14 ' 7,000 700 70 3 0.7 0.07

0.1 5,000 500 50 5 0.5 0.05.

0.08 . 4,000 400 40 4 0.4 0.04

0.07 3500  aso. 3 35 0.3 0.035 .’
"0.04 - 2,000 ‘200 20 2 .. 0.2 . .0.02

0.02 JI 1000 .. 0. 10 . 1 2.0.1 0.0

0.014 _ 700 70 7 0.7 - 0.07 0.007

0.01 500 50 _75 _ 0.5 0.05 0.005
'o.ooa 400 40 4 0.4 ‘0.04 0.004

0.007 | 350 35 3.5 - 0.35 0.035 o.ob35A _
0.004 200 20 2 0.2 0.02 0.002

0:002 B 10 - 19 1 01T et 0001 )
0.0014 70 B 0.7 0.0 0.007 - 7 x 107b
0001 S0 s 0.5 0.05 0.005 - 5 x10°%

8x 10°% 40 4 0.4 0.04 0.006 4 x 10°%

7 % 1074 35 1.5 0.35 0.0 0.0035 3.5 x 16"*_

4 x 10°% I o 2 0.2 0.02 0.002 2'x 10°%

£33
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' TABLE 4-20 (Continued)
Ecosystem l . ' . -
Toxicity/ | Ecosystem Bioaccumulation Peteniial Factor Value
Mobilicy/
Persistence - -
Factor Value 50,000 5,000 ) 500 50 5 0.5
2 x 1074 10 1 0.1 0.01 0.001 1x 19'“
Lax10% ] 7 0.7 0.07 0.007 7x107% 7y 1075
1 x 1074 5 0.5 0.05 0.005 5x 167 5 x 103
8 x 10°% | a4 04 0.06 .  0.004 4 x 1074 &y 1075
7x10° | 3.5 0.35 0.035 0.9035 3.5 x 10°% 3.5 & 16°5
4 x 1073 2 0.2 0.02 0.002 2% 10°% 24109
2 x 1073 1 0.1 0.0t 0.001 1 x10°% 1 4103
1.4 x 1073 07 0.07 0.007 7% 10°% 7 x 107 7y 1076
8 x.1076 E 0.4 0.04 .04 ax 0% 45105 4y o106
7 x 1076 ; 0.35 0.03¢ 0.0035 3.5 x 10°% 3.5 x 107% 35 106
2 x 10°6 i 9.1 -O.QI 0.001 Ix100% 1 x13°% 1y 196
1.4 x 10-6 } 0.07 0.007 7 % 104 7x10% 75106 7x107 ]
8 x 107 } 0.04 0.04 4% i107% & %1005 4y 4 x 1077 ;
7 x 1077 } £.035 0.0035  3.5%10°% 3.5x105 3.5% 106 354 10°7
2 x 1077 ; .01 ¢ 0% 1x107% 1x10°% 15106 1 ¢ 107
14 x 1077 f 5. 007 7 x 1974 ?x 107 7 %198 7x107 7y 108
8 x 10-8 { 0.004 4 x io'4 ax10°% 4 x10%. 45107 4y 108
7 x 108 } 0.0055 2.5 » 107% 3.5 %20°% 3.5% 166 3.5 107 3.5 x 10°8
z x 1078 ; 0.002 1> i0‘4 1x1%  1x10% 1107 1 x 108
-.4 x 10°8 E Pox 107% 7 4 1075 : x 19°8 Fx07 s 108 7 4 1079
234
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TABLE -4-30 {Conecluded)

Ecosystem’ . .
Toxieicry/ ] Ecosyster Bioaccumulation Potential Factor Value
Hobility/ : '
Persistence :
Factor Value 50.000 5,000 500 50 5 0.5
Bx120? .| 45104 $x10% 4x106 4x107 44100 4 5 109
i . : .
2 x 1079 b 1x10%  1x10% 1x106 1x107 1x108 3 x 1072 !
1.4 x 10-% 7 x 1075 7x20 7x3107 7x108 7,109 34 10-10
8 x.10°10 T 4ox 1073 45108 ax107 4x108 4x 1099 4 x jo-10
1.4 x 10-10 7 x 10°6 721077 7x10% 7x10°% 7410710 4, pq.td
b ' ) .
1&x to7lt. Tx1077 7x108 74109 710710 4, 10°11 3 5 1p-12
14 x 10712 7 x 10-8 7x10% 7312010 7,300 g, 1512 4, 10°13
0 0 o 0. 0 o ¢

!

 #Do mot round to peares: integer.

EWLING CODE 56550-50-C -
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42422 -Hezordoos waste quantity.
Assign the same factor value for hazardous
wasmquuﬁtyhﬂuwa%umnldbe
asgigned in section 42222 drinking
water threal. Enter this value in Table 425,
th chy weii focm:- W‘d

reat-waste cheracteristics o
value. For the hazardous substance selected -
forﬂuwamhedi?wsecum’mmiu
ecosystem loxici ty/persistence

waste quantity factor
value for the watershed, sabject to &
‘thmm‘md'mby ﬂmufixll)'.'l’hen:'m:!tiplsr
ig product ecosystem -
bivaccumulation potential factor velue for
!hishazaxﬂmswbsiame.mbieuttoa
maximum product of 1102 Based on this
product, assign a value from Table 2-7

conditions in sections 4.2.1.3 and 4214

424311 Level I concentrations Assign a
value to this Factor a9 specified in section
4.14.31.1 Enter this value in Table 4-25.

424312 Level If concentrations. Assign
a value to this factor as specified in section
4.14.3.1.2. Enter this value in Table 4-25.

424313 Potential contamination. Assign
8 value to this facter as specified in section

414313 withthe lowing modificatior
Multiply the sppropriate dilution weight from
Table4-13 for the sensitive envirenments in .
each type ol surface water body by the
adjustment value selected from Table 4-27,
a5 specified in section 42231, Use the
resulting prodnct, not the value frem Table

- 4-13, as the dilution weight for the sensitive

environments in that type of surface water
body..Do not round this product to the
nnlutinlega-.ﬁnmttenlneassignedin
Table 4-25. .

424314 Calculation of envirenmental
wmtmmqmywmmm
values for Level I concentrations, Level It
concentrations, and potentisl contamination
for the watershed. Do not round this sum to
the nearest integer. Assign this sum s the
enﬁ.rmmmtalthnattargelsfactorntegory
value for the watershed. Enter this value in
Table 4-25. -

4244 Colculation of enviropmental
thmswrefarémﬂed.bl‘ulﬁplyﬂm ’
environmentz] threat factor category valnes
for likebihood of release, waste
Chamunisﬁcs.andmrgeufu:ﬁ:ewatashed.

'andmd&epmdncttoﬂmmmslinheger.

Then divide by &2.500. Assign the resulting
value, subject 1o a maximum of 60, as the
environmental threat score for the watershed.
Enter this score in Table 4-25.

425 Calcalation of ground water to
surface water migration cumponent score for
o watershed. Sam the scores for the three
threats for the waterched (that is, drinking
water, buman food chain, and envirormental
threats). Assign the resulting score, subject to
a maximmm value of 100, as the ground water
to surface water migration Component score
for the watershed. Enter this score in Table
4-25, .

426 Cgleulntion of eround water to
sutface water migration component score.
Select the bighest ground water to surface
water migration component score from the
watersheds evaluated. Assign this score as
the ground water to surface water migration
compotient score for the site, subjéct to a

maximur score of 200, Enter this score in : ,
Table 4-25. - 3

43 Calculation of surface water
migration pathway score. Dateymine the
surface water migration pathway score as
follows:

* If only one of the two surface water
migration companents (overland/Sood or
ground water to surface water) is scored,
assign the score of that compontent as the

! Assign that score as
the sarface water migration pathway score. -
50 Soil Exposure Pathway

Evaluate the soil exposurs pathway based
an twa threats: Resident population threat
and nearby population threat. Evaluate both
threats based on three factor categories:
Likelihood of exposure, waste characteristics.
and targets. Figure 5-1 indicates the factors
incinded within each factor category for each
type of threat

Determine the soil exposure pathway score
{S,Jin terms of the factor category values as
follows:

2
2 (LEJPWC)(T)
i=

S,=

SF

LE,=Likelhood of exposute fzctor calegory
value for threat i {that is, resident
population threat or nearby population
threat), .

WC,=Waste characteristics factor category
value for threat i.

T,=Targets factor category value for threat i.

SF=5caling factor.

Table 51 outlines the specific calculation
procedure.

BILLING CODE 6560-50-4
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TABLE 5-1.—50iL EXPOSURE PATHWAY SCORESHEET
- Madmum Vahe
Factor categonies and factors valua assigned
Resident Population Threat

- Likefihood of

1. Likeliwood of Exposure 550 —_—
Wasie ‘

2. Toricty.... @ - —

3. Hazardous Waste Chanky. {a} I .

4. Waste Characteristics 100 ——

5. Residant individoal 50 —_——

& Resident Population:

6a_ Lovel | Concentrations. [ ) S
- 6. Level i Concontrations. (] —_

; .!sc.wwwﬂssaq-m (g _

B Resources, L J—

9. Temeskial Sensitive Environments {c) R

10. Targets (ines 5 + 6¢ + 7 + 8 + 9} o) R
Resident Population Theeat Scone
_ - 11. Residen Poputation Threat (nes 1 X 4 x 10) 1] o —
Likethood of Exposure
; 12 Atractivoness/ Accessihilty 100 —

13. Area of Contaminafion 100 —_

14. Likaihood of Exposure 500 —_
Waste :

15 Towicily. (a} —_

16, Hazardous Waste Cuantity (a) —_

17. Waste Characteritics. 00 ———
" Targets h

18. Nearby individual 1 _

19: Population Within 1 Mie. ® J—

ZG;Tmﬁns18+ 19) o} -

Popuiation Threst -

21 mmmmux 17 3¢ 20). ®) —

Solt Pattrway Score
22 Soi Exposure Pathway Score ® {S,), nes [114-21] /7 82,500, subject 10 a maxdimum of 100) 100 ——

mmmummm

* Maimum value not

3

Spaciic madmum
'Dormmum

5041 Genem! considerations. Eveluate the
soil exposure pathway based on areas of
observed contamination:

¢ Consider observed contamination 1o be
present at sampling locations where analytic
evidence indicates that:

-A hazardous substance attributable to
the site iy present at a concentration
significanlly above background levels
for the site (see Table 2-3 in section 2.3
for the criteria for determining
enalytical significance). and

~This hazardous substance. if not present
at the surface, is covered by 2 feet or
less of cover material (for example.
soil)

= Establish areas of observed
contamination based on sarpling locations
at which there is observed contamination as

follows:

~For all sources except contaminated
soil. if observed contamination from
the site is present at any sampling
Ioea_tion within the source, consider
that entire source Lo be an area of
observed contamiration.

~For contaminated soil. consider both the
sampling location(s} with observed
contamination from the site and the
area lying between such locations to
be an area of observed contamination.

unless available information indicates
otherwise.

= If an area of observed contamination for
portion of such an asrea} is covered by a
permanent, or otherwise maintained,
essentially impenetrable material (for
example, asphalt} that is not more than 2 feet
thick, exclude that area [or portiom of the
ares) in evaluating lhe soil exposure
pathway.

* For an area of observed contamination,
consider only those hazardous-substances
that meet the criteria for observed
contamination for that area to be associated
with that area in evaluating the soil exposure
pathway (see section 2.2.2).

If there is observed contamination. assign
scores for the resident population threat and
the nearby population threat, as specified in
sections 5.1 and 5.2. If there is no observed
contamination. assign the soil exposure
pathway & score of 0.

- 5.1 Resident Population Threat. Evaluate

" the resident population threat only if there is

an area of abserved contamination in one or
maore of the following locations:

« Within the property boundary of a
residence, schook, or day care center and
within 200 feet of the respective residence.
school. or day care center, or

« Within a workplace property boundary
and within 200 feet of 2 workplace area. or

mmmWWMMMMMMMMmsﬁmmmmdm

+ Within the boendaries of a resource
specified in section 5.1.3.4, or

+ Within the boundaries of a terrestrial
sensitive environment specified i in section
5135

If not, assign the sesident population threat
a value of 0, enter this value in Table 5-1, and
proceed to the neatby population threat
{section 5.2}

5.11 Likelithood of exposure. Assign a
value of 550 to the likelihood of exposure
factar category for the resident population
threat if taere is an area of observed -~
contamination in one or more locations listed
in section 5.1. Enter t%is value in Table 5-t.

512 Waste characteristics. Evaluate
waste characteristics based on two factors:

_toxicity and hazardons waste quantity.

Evaluate only those hazardous substances
that meet the criteria for observed
contamination at the site {see section 5.0.1).

5121 Toxizity. Assign a toxicity factor
value to each hazardous substance as
spetified in section 2.4.1.1. Use the hazardous
substance with the hishest toxicity factor
value to assign the value to the toxicityfacior
for the resident population threat. Enter this
value in Table 5-1.

$.1.22 Hazardous waste quantity. Assigr

hazardous waste guantity factor value as
specified in section 24.2. In estimating the
hazardous waste guantity, use Table 5-2 and-
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- following i target:

. Consider puly the frot 2 et of degth of.
an ares of gbserved contamiriation, except as

* Use the volume measure [see section

24.21.3} ouly for those  of areay of

d contamination histed i Tier Cof
Table 5-2. In ‘évaluating the vohune measure
for these isted areas of observed: .
contamination, use the full volmne, not just

* Resident individual—a person living or
altending schoo! or day care'ona Property
with an ared of ohserved contamination gnd
whose residence, school. ar day care center,
respectively, iy on or within 200 feet.of the .

- erea of observed contamination,

. \_\'cb-cmmkingm'am
with i areq of obiserved contamination and -

Pty whmwwtﬂmmhmwuiﬂﬁn‘mhgt
e rsciis o e e o™
Z4244), not the voluimé misagure; forsll | * Resowrces bochtéd an anareaof
other types of dveds ol obsssved . observed cintaminaticn, as specified in
contamination, even if their volame is known.  section Sy . .. -
e n Tl e s oo
" TABLE §5-2—HAZARDOUS WASTE QUAN- centaminatios, as specified in section 51,
TITY. EVALUATION EQuATIONS FoR Som 5441 Resident individoal Evaluate this
EXPOSURE PATHWAY £actor based on whether there is & residedt
C indjvidual, as specified in section 5.1.3, who
- — P is sabject to Level ] or Level T -
Tier Memsws - [ -ysas | P concentrations. '
. . s3sigring First, determine those aress of obzerved.
N hicyod contamination subject to Level1 . -
i . cornicentrations and those sobject to Level I
A m B ¢ concentrations as specified in sections 251
Coi--Quentity g€y - o |- -and 252 \se the health-hased benchmarks
8* | Hazmdous -l | WIS000 from Tahle 5-3 in detetmining the leve] of
. Washestrean contamination. Then assign s value to the
cr v . |- |-~ residentindividual factar s follows _
1 - Surface: ¥l [ vi2s "rﬂmsmﬂmﬁm'ilmlgast
* ~lmpaundment - ’ " ~ooe resident individual for one ormore areas
Drumst - gelon | V/s00 subject to Leve! I concentrations. -
) _Tm_qugm 4.9 | ves * Assign a value of 45 if there is no such
' Yhah Drisns * - - "Mhﬁmwmﬁltlmm
o {Area () . - resident individuad for one or more areas
Lands-. M AS3000  gobiect to Level H concentrations.
wl“ y L L IR Assign a'value of 0 if there is no resident
Surtnce e | ang individual. _ o _ i
Impouwidment - - Enter the value assigned in Table 5-1.
o v “w’ | A S132 Resident population Eveluate
A e ft ‘As34 - resident population based on two factors:
], Comainategsor | e -A/34000  Levell concentrations and Level I
:w 2 '"‘“u"m‘m'm'- applies a3 specified in sections 2.5.1 and 252,
. n=2,000. mm:‘io 3“;;’-'24 ﬂmu-.:’éll?l . uml;llgthehea!th-banedbennhmaxksbﬁmn
m.c el L. . - Tal es-a.Evaha&epoguhﬁm_m ject to
Usa voluma measoms anly for curtace impound- Levell irations ss ified i secti
pq-.ids.tbwmmhﬁvbhdym 5.1.32.1 and populations subjectto Level 1T
mw” stace-im- concentrations as specified in section
‘mmamumm 51322 -
e e - TABLE S-3—HEALTHBASED BENCH-
i ol oo don of waste Sadie. - + MARKS FOR HAZARDOUS® SUBSTANCES
Multiply the toxicity. and hazard lous waste IR SOILs ) T T
quantity factor values, subject to a maximum = - i
product of 1°¢ 107, Based on this product, * Screening concentmtion for cancer
assign & value flom Teble 2-7 (section 2431)  con ing to that concentration thet-
gi;‘,: ﬁulﬁﬁmfmmw gmmd, to the 10~ individual cancer risk
. 543, Targets. Evaluate thetargets factor. e posures,
categocyTor e seident popuation Busgy - * Screning conceptration of nancicer
based en five fictors: residentindividual,  'dcological respanses corresponding to.
- resident-popplation, workers, resources, and < Refereiice Dose{RiD) for-oral exposuses.
terrestrial sensitive enviropments. . . - . L
In evalvating the targets factor category for . : oL - - .
the resident popglnﬁph_&rgq.t. count only the Coumt cnly those persons meeting the

criteria for resident individual as specifiedin . - -

section 5.1.3. In estimsting the namber of
‘people living on' propeity with an area of
observed contamination, when the estimate

county in which the regidence is located.
51321 Leve! I concentrations. Sum the
number of résident individuals subject to
Leve! I concéntrations and multiply this sum
by 10. Assign the resulting product as the
value for thin factor. Enter this value in Table
51, .

- 51322 . LevelH concentrations. Sum the
mumber of resident irdividuals subject to -
peophlhudycomdmderﬁahvell
concetirations fictor Assign this swm as the
value for this factor. Enter this valze in Table
=L :

51323 Calculation of resident
population factar value. Sum the factor
values for Level I concentrations and Leve! I

resident population Esctor valne, Enter this
value-in Tahle 5-1. -

5133 Workers Evaluate this factor
based on the vumber of workers that meet
the section 51.3 critetia. Assign a value far
these warkers using Table 5-4. Enter this
value in Table 5-1.

" Tase 5-4—FACTOR VALUES FOR

‘WeoRKkERS
Number of worksry As;’:d
0 [
10100 . 5
101 w 1,000 10
Groater than 1,000 - 15

3134 Resources, Evaluate the resources

- factor an follows:

* Assign @ valne of § to the resources
factar if one or more of the following is:
present on an area of ohserved
contamination at the site:

~Commercial livestock prodnction or

* Assign a value of 0 .none of the above
are present. - - -

‘Enter'the value assigred in Table 5-1.

S35 Terrestriol sensitive environments.
Assign valne(s) from Table 5-5-te each
terrestrinl sengitive environment that meets
the eligibity cxiteria of section a13. - -

Calculate a value (ES) for terrestrial

sensitive environments 25 followe:
o la
‘ES= % § .
- T i= -
where: :

- terrestrial sensitive environment 1.

© S;=Value{s] agsigned from Tabte 5810
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-n=Numzber of tesrestrial sensitive
: mvi:meais meeting section 51.3

Beuuelhepaﬂnmyswrehaedsolelyun
terrestriad sensitive environments is Lmited
o a maxitmom of 6, detesmine the value for
the terrestrial sensitive environments factor
as follows: - )

TaBLE 5-5.—TERRESTRIAL SENSITIVE
: BNM‘!S’RATIHGVALUES

Foweskind senciive oMAONMOots:

Mo

. R ™~
Tomesvial cilical PiabRat * for Foderal
dersiineried

100

*umamnmusmmwutmcﬁiqua
® Limit 1D vertebrata species.

"+ Multiply the values assigned to the
resident population threat for likelthood of
exposure (LE), waste charactetistics {WC),
andEi.Dwxdethepmdnctbym
“If the result in 60 or less. agsign the
value ES as thetatemnai sensitive

envircminents
- —II the result exceeds 60, calculate a
value EC as follows:

- [6or162.500)
" (LE) (WC)

nssign'the value EC as the terrestrial
sensitive environments factor value. De not
round this value to the nearest interger.

Enter the value assigned for the terrestrial
sensilive environments factor in Table 5-1

8136 Colculation of resident population
targets factor category value. Sun the values
for the resident individual, resident
population, warkers, resources, and :
tetrestrial sensitive environments factors. Do
rot round to the nearest integer. Assign this
sumn as the largets factor category value for

the resident popu” tion threat. Enter this
value in Table 5.

514 Calkulation ofm:dentpopu!auo_n
threat scare. Multiply the values for
likelihood of exposure, waste characteristics,
and targets for the résident population threat;
and roond the prodact to the nearest integer.
Assign this product ay the regident
population theeat score. Enter this score in .
Table 5-1

52 Nearby population threat. Incinde in
the nearby population only these individusts

" who live or ettend school within a 1-mile

travel distance of an'area of observed
contamination at the site and who do not
meeuhemﬁrmsxdmtlmkmdulas
specﬁdmsmm

Do-not consider ereas of observed
contamination that bave an atiractiveness/
accessibility factor value of 0 (see section
5.2.1.1) in evalnating the nearby population
threat. -

521 LtkehboaiafezwasnmEvaluale
two factors foi the Ekelilood of exposure
factor category fot the hearby population
threat: attractivenessfaccessibility and area
of contsmination. :

5211 Atfractiveness/accessibility.
Assign a valoe for atiractiveness/
accessibility frym Table 5-8 to each area of
observed contamination, excluding any land

“used for residences. Select the highest value

assigned to the areas evalvated and use it as

" the value for the aftractiveness/ accessibility

factor. Enter this value in Table S-1.
5212 Areq of contamination. Evaluate

area of contamination based on the total area

of the areas-9f cbserved contamination at the
site. Count only the area(s} that meet the
criteria in section 5.0.1 and that receive an
attractiveness/accessibility value greater
than 0. Assign a value io this factor from
Table 5-7. Enter this value in Table 5-1.

TABLE{S-E.—ATI‘RACHVB-IESSI
ACCESSIBIUTY VALUES
Area of observed contaminasion w
Designated recreational area. ] 100
Reguiarty used for public racreation (for
mmramsm__. 75

ara) 75
Moderately accessible {may have Somea

gravel mad, withy some public recrea-

tion use.. 50

tion yss.... i 25
Accessible, with no public recrestion
use 10
Surounded by mairtained ferce or

Mbm-ﬂh "
ev-denoeolvwﬁcmeaﬁonm____ [

TASLE 5-7.—AREA GF CONTAMINATION
FACTOR VALLES

Totl area of e arees of obwerved
** contamination {square oel

Table 5-1.

TasLE 5-B.—~NEARBY POPULATION LIKELK-
HOBD OF EXPOSURE FACTOR VALUES

Amad‘. Attractiveness/accesshifity
Eation

value 0TSS5 1015

—

(-

g

5001375
375] 250
2501125
125| 50
5015
251§

wBS88
T LELL
el
)

5.2.2 Waste characteristics. Evaluale
waste charactesistics based on two {adnrs:

that meet the criteria for observed
contamination {see section 5.0.1) alt areas that

neaby population threat. Enter this value in
Table 5L

5222 Hozardous waste quantity. Assign
a value to the hazardons waste quantity
factor 8y specified in section 51.22. except:
consider only those areas of observed
contamination that can be assigned an
attractiveness; accessibility factor value
greater than 0. Eater the value assigned in
Table 5-1.

5223 Coloulation of waste -
characteristics factar category value,
Muttiply the toxicity and hazardous waste
quantity factor values, subject to a maximum
product of 110 & Based on this product.
assign a valve from Table 2-7 [section 2431)
to the waste characteristics factor category.
Enter this value in Table 5-1.

523 Targets. Evaluate the targets factory
category for the nearby population threat
based on two faciors: nearby individual and
population within a 1-mile travel distance
from the site.

5231 Nearby individiol. If one or mor
persons meet the section 5.1.3 criteria for a
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resident individual, assign this factor a value  Tage 5-9.—Neansy inoviDuaL Facror Based on the number of people included
of 0. Enter this value in Tahle 5-1. : VALUE 3 wiﬂﬁnamddishngealagwy.mima

If 0o persom meets the criteria for 2 distance-weighted population value for that
resident individual, determine the shortest Travet distance for naarby ndividual | Assigned - 'Tavel distance fram Table S-10.
travel distance from the site to any residence {os} ) Py Calculate the value for the population
ondmol-.lndet_umining&eh-aveldistame. within 1 mile factor (PN) es follows:
measure the shortest overland distance an Greater than 0 to ¥ = - 13 ‘
individual would trave! from a residence or Greater fhaf % o 1 0 PN=— I W
school to the nearest area of observed ] 10 i=
contamination for the sits with an ~ Assign o vale of 0 B one or more parsons meet © where: -
amcﬁwfl}miﬁﬁg’ factor value: the section 5.1.3 critoria for residant individust. W,=Distmce-weiglmd population value
grealer O If there are ne natural barriers ; M - Table travel distance
to trawel, measure the: travel distance as the 3232 Popalation within 1 mile. T able 10 for travel '

croasing
the shortest atraight-
- r ares of ohserved
contamination Based on the shortest-travel
distance. assign o value from Table 5-9 fo the
Rearest individual factor. Enter this value in
- Tables -~ -0 T

Detexmine the population within each travel
distance category of Table 5-10. Count -

‘residents. and students who attend school

within this travel distance. Do not include
those people already counted in the resident
population threat. Determine travel distances
as specified in gection 5.23.1. -

In estimating residential population, when
the estimate is based on the number of -
midmmnlﬁplyndnﬁidmneby the
Average number of persons per residence for
the county in which the residence is located. .

- TABLE 5-10~DrsTANCE- WerGHTED POPULATION VALUES FOR NEARBY

ml. . - .
PN islessthan1, do oot round it to-the =~ ~
Deares! integer f PN is 1 or more. round o~

thenmmmb:qor!umﬁmvaluemruue
5 .

5233 Cala:hbhaofneumdazan
Largets foctor category volus, valuea
for the nearhy individual factor and the
papulation within 1 mile fzclor. Do not round
&hmm@emiﬂn@mﬂsﬁg.ﬁs
sum ay the targets factor category value for
the nearby population threat. Enter this value
inTables-1. - :

this score in Table 5-1.

where:

POPULATION THREAT *
_ A A I Number of people within the travel distance casegory
Travel distance category (mdes)  f: - ol 30| 10t 3010 | 001 | 30018 | 10001 | 30001 | 100001 |. 300001
s ' - -o 5 :A_n;.m, 1t t0 30 100 300 1000 { 4000 10,000 L1 mt?mo Jo y 0
Groterthan D Wl - - o} o1 a4 10 4 13 41 130 408 13037 | 4081 13034
Crealrtan X% 2+ 1o oags oz 07 2 7 20 65 | o204 652 2041 6517
Grsater than % W 1-2—....____._l 0 o002 at a3 1 3 10 3 w2 - 26 1020 .| 32s8°
rmumummwnmsmmmmmw.mmmmm‘mwmmmm
"}-’-5.14 . Ca!clda.tmn q:hzmg;?ulaﬁm 60 Air Migration Pathway L I:‘h:[.&alihouduf refedse factor category
reat score. Muliiply the va or : i et i . value. - : .
o . Evaluate tian path based - .
of 2xpc Wwaste characteristi on thv_ame ;acﬂt: ;r e lnikpaaihowayod of . WC=Wagte characteristics facior category
-and targets for the nearby populatica threat, release, waste characteristics, end targets. . . vale - © - Co
+and rovnd the product o the nearest integer. Figitie 6-1 indicates the factors included T=Targets factor category value.
ovign this Product as.the mearby OpUAton it each factor ¢ N " SF=Scaling factor.
53 - Caloulation sail expasun iﬁ;a Determine the air migration pathway score  Table 6.1 outlies the specific calculation. -
o, g rculation of sail exposure pathway (5] interms of the facter category values as rocedure. : -
score. Sm&tbe:mdmtpomhnon-&reat followa: e : p e
~score and e nearby poputation threat score : . S BULLME CODE 6560-50-4 ~ -
and divide the sum by 82.500:-Assign the _ ERNwWCKT)
mﬂtk:gvalne.sulaect.toamaﬁmumonm S5 = SF
as.the soil ure pathway score {S,). Enter
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TABLE 6-1—AIq MIGRATION PATHWAY SCORESHEET

Facwer cateqories and taciors

Madmumm

t

aswigned

I

7. Neares! incividuat_

& Popuiation:
82 Leval I Concentrations.

l

8h. Level } Co ahons.

*8c. Potontial 5

X Cortamination..
8d. Population (Enes 8a +6b4-8¢)

P

c s
10b. Potantial Contamination

10c. Sansitva Envi

@ines 108+ 100}

Ervironments
11. Tangets (lnes 7+-8d-+-9-+ 10¢)
Pathway Score

Air Migration

12- Pallusy Score (S} Effnes 36 17)/82.5001 4

§ 2232 vzze® ¥ FmE §ELL 4

L] .m’ xm m .
:Bgnummuneuu;:a” » ) o solety on ‘ s Smitec o
81 Likelihood of Release. Evaluate the embienthmdmmsubstanmis)has f eﬂpotenﬁalmrdmva}ue(eithugaa
Ebﬁhodd-rdeueﬁdnrc&légoryinhums increased significantly above the background Mjwhmgm ’
of an observed refease facior oz o poiential to  concentration for the site (see section 23). evalnated and assign that value as the site
release facter. . Some partion of the significant increase must potential to release factor value ey spetified
611 Observed release, Evtabhhb;n be attritmtable to the site to establish the below.:
- cbserved relegse to the etmosphere observed release. . .
demaonstrating that the site hasreleased a Kan observed release can be established, 6121 Gmspo tential to relecse. Evah::;
bazardous substance to the atnosphere. Base  aswign o chserved release factor value of 8as potential 1o release for those sources that .
- tiris demonstration en either: 590, enter this value in Table 6-1, and oomtain gaseous hazardous substances—that
-Iiimcwbmation—amtuial[for proceed to-section 61.3. H an ohearved m.thosehamdoa:nbﬂancesmtheﬁpm
uamp!e,pmﬁcdslemuer)thatmlains rgleanemmtbeeshbliahad.mignm przasure grester than or equal to 10° torr,
one or mare hazardous substances has been observed release factor value of o, eater this Ew‘ahmtegaspotmﬁaltorelmsgi‘or each
seett entering the atmosphere directly. When  valye i Teble 81, and proceed section source based an three factors: gas

evidenmswumeﬁifetmdare!mse
of & material that contains one or more

612
612 Potenticl to release. Evaluate .

containment, gas source type, and gas

J migration potential. Calculate the gas
b by the site to the potents Hom_‘ea.seun]yifmobaumd ' palengal u’;::aleasevalueauﬂlustraledhl
eunosphere, demonstrated adverse effects release canaot be established. Determine the Table B—é. Comhi s with simil
accumuhtedwilﬁthatre!eaumaybeused putenﬁallnrdemfaaorvalneforthecite istics int - L
to establish en observed re by separately evaluating the gas potential 19~ Sl@racteristics in o & single source in

* Chemizal analysis—an analysiz of air
samples indicates thet the concentration of

release and the particulate potential to
release for each source at the site. Select the

-evaluating the gas potential to release

factors.

TABLE 6-2.—GAS POTENTIAL TO RELEASE EVALUATION

T ) £5as migrat
Sowce Source type = i Gasl Mﬂ o Gas':m“m:‘ mﬁ?ﬁ&'& Sum Gas source valua
A 8 B+0 AB+C)

e e
2 S
3
8
5, -
6.
7. ' -
8. —_— —

Gas Potente? o Relaesg Factor (Select the Highes: Gas Source Vaive) —_—

-'ErueraSu.mTrpeﬁs‘lethath—I. -

" Ender Giag ‘ Factor Value F:om section
‘EmarGasSunw-TypeFamVahmlromSm
* Ente 535 “g- ration Fatentat

61211,
61212

Factor Valua from secton 5.3,213.
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8.1211 Gs containment Assign each
soufce a value from Table 6-3 for gas
containment. Use the lowest value from

Table 8-3 that ap,_.ies o the source, except:

bif;bgas release or if there is an active fire
assign a value of 10 if there js evidence of '

within the soyrce.

TABLE 6-3.—Gas CONTAINMENT FACTOR VaLuges

Mshaﬁusmemmw‘ Estad below " 10

Evidemedtimm 10+

Active fire within sowrce 0

Gas Systam regututy i ined, and 1]
: bl;lmm I'Isp:::g,nm completaly covering afrenpvern 9
o :im .ahet: ‘ e ' 0

Cover . \

* Source i t2d with fttie exposed soit 0

: mw ity :

* Source substariiaily devoxd of 7

Ulmusoiwgtbmwasbst ’

* Source hegvily vegatated

= Source Wmmmw&dﬁmmﬂmmhmm' ?

« Other . 10
memmmmimhﬁgﬂmmmmMWanMM_m_ 7

mmﬂydmwm

- mmmmqw inspected, maintained cover. g

* This vaks messt ba used #f appicable.

® - mmm%mmmWMuoﬂwmm
- B1212 Gas.mnetypaﬂss.ignat'alue - TABLEG—4.:—SOURCETYPEFAGTOh —Basedoulhisamassignthehazardaus
forgi:somlypemeachmasﬁaﬂm . VALUES—Concluded nbst_ameamluefmm‘l"ahlea-sfor

. Delmnineifﬂm.mmu the - - : gas migration potential.
mmnmmhzereqununmhmdonﬂ:e : o st . e ﬁm'mamhmmjmﬁon-
somcehmrdmumtequanﬁtyv_ﬂue-(see w potential to each source as follows:
seclion 2421 5), K the SOurce receives a Source type - ~Select three hazardons substances
source hazardans waste quantity value of g.5 -~ Gas | Pastic- L 2

. . uiats 83sociated with the soorce:
zore. consider the source to meet the : =-1 more than three gaseous hazardous
TR size tequirement. : Landge: _ : substances can be essociated with

-lfthemmeetulheminimumsize * Evidence of biogas refease...._ | m 2 the select three that have
requirement, assign it & valve from Table §-4 > No evidence of biogas release_| 71 | 22 " the bighuest'gasm‘lsraﬁnn potentia}
for gas source type. : * Talings pile___. 8 | 2 values, .

- themdoesnotmeetthem:mm" imum * Serap metal or junk pao. ] & 17 —-Iffewerihantﬁreegﬁseous
sizemqnirement.a&simitavalueofol‘orga.s *Trashpie. .~ ] ] 6 - hazardons § can be
*source type. * Chomicai wastapile.____ "1 14 28 associated with & source, select all

. . . Oﬂwmm-—_—.____,..__ 17 28 of them,

Ifmsomueatﬂxesnemeetsthemm:mum Surtace  impoundmants  (butied/ L .

size requi i ~Average the gas migration potential
quirement, assign each squrce gt the val . to the ted
site & value from Table 6-4 for gas source -Emuh:gpm.__ Bl = mm’ged : selec :
¥pe- Sm-ht: impoundment fnot tuzieds | —Based on this'avmg_e value, assign the ~
backfitled): - BOurce & ga3 kmgration potential value
TABLE 6-4.~—SOURCE T¥pE FacTon : °'V: . g %2 from Table g-7,
VaLues Other typess of sourcas, not aka o o - ‘ TABLE 6-5.—VaLues FOR YaroR
where specified PRESSURE AND HEnRY'S ConsTant
Assigned 81213 Gas migration Potential, Evaluate
Source type value this factor for e2ch gource as follows: Vapor pressure (Tom)
Part * Assign g value for gas migrotion
Gas |. Gate  potentia) to eech of the gaseous hazardaus G""""":;‘" :g_—,“—‘“——»—
- substances associated with the sgurce fsee G-w_m‘h oo W
povofmae— .. 14| 3  section227) s follows lessmanigs,_ T
Bum pn_.__ﬂn__.....__.___ 19 22 ~Assign values from Table 6-5-for vapor
Containers. or tanks (auried/beiow- Pressure and Henry's constant tg each -
* Evidoncn ot biogas refease__| a3 | pp Twwbsﬁ’-:;lf“%nmf Heray’s constant (atm m¥/ma) Assigned
* No evidence of biogas refagen | " 22 constant canno le.m_:medora . .

Containers o tanks, ot elsewherg hazardons subgtance, assign that Greator than 10~3; 3

i —_— ..} 28 14 hazardous substance g value of 2 for Greater than 107553 75-5. ] 2
Comtantinaled soi {exciuding tang the Henry’s constant component. 10710 10~5_ - 1

tn . 19 22 —Sum the two values assigned to the tessthanorr, 0
Landfamm/iand weatment_.. | g 22 hazardous substance.
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TABLE 6-6.—GAS MIGRATION POTENTIAL - TABLE 6-7.—GAS MIGRATIC POTENTIAL  those sources that comtain particalate
VALUES FOR A HAZARDOUS SUBSTANCE VALUES FOR THE SouRce—Concluded  hazardous substances—that is, those
- hazardous substances with a vapor preascre
Sum of vatues for vapor pressure anc Assighed A of gas migration potential A tess than or equal to 10~ * torr.
Henry's constart vaiua o twos hazardous A’ég‘:d Evaluate particulate potential ta release for
Suistances * each source based on three {actors:
0 o : particulate containment, particnlate ssurce
1or2 6 Bl <14 1 type. and particulate migration potential
SU; b Mm i v . Calculate the particulate potential to release
S ! - fowet a0 Swse bezardous strons canbe. Tolue as Blustrated in Table 6.8, Cambine
- : . amoa::wih hmmhm -sources with similar characteristics into 2
: - based ondy on Swse hazarcous subistances that can o i : iculate
TASLE 6-7.—GAS MIGRATION POTENTIAL  be associated., ’ .’-,‘;’"..,.ff,,f.'.fé”e;i’l E:aa:ng.dwm
VALUES FOR THE SOURCE 83214 Caloulation of gas potential 1o 61221 Porticulate conzaintment. Assign
- T release valise. Determine the gas potential o -each sovzce a value from Table 6-8 for
A m”&mmgm‘ 8t | pssigned release value for each sowrce es flustratedin  particulate containment. Use the lowest value
substances ¢ vaue Table 6-2 For each source, sum the gas from Table 8-9 that applies to the source.
) : source type factor value and gas migration 81222 Porticulate source type. Assign 2
Qw3 0 potential factor value and multiply this s value {or particulate source type to each
3w<s : : 6 . by the gas containment factor value. Select source in the 3sme manner as specified for
- the highest product calculated for the sotrces 823 sources in section 81212 L,
evaivated and assign it as the gas potential to 81225 Particolate migretion potentic’.
release value for the site, Enter this value in ~ Based on fhe site location. assign a value
Table 6-1, ) * from Figure 6-2 for particulate migration
6122 Particulate polential to refease. potential. Assign this same value to each
Evaluate particvlate potential 1o release for source at the site.
TABLE 6-8.—PARTICULATE PoTENTIAL TO HELEASE EVALUATION
Putodata | : Parbculat , .
. b Paitculate type s -  Particulate sxrce
Souce Sowrce type %m factor vat !‘,._mmnpoletzhal Sym : vetue
. A B c " B+O) AB+0)
1 .
a p
L4
5
6.
7 e
8 -
Pahgamw”mrmvmsmwmmvaum —_—— T
'EnernSolne-Typa_BuhTahbM
> Enter h - Facior Valua from section 5,122 1.
+ Eniar Parbcaate Source Type Factor Vakue from section 61225
" Enter Particudate Migration Potent Fector Vatue trom section 61223,

TABLE 6-9.—PaRTICULATE CONTAINMENT FACTOR VALUES
Mﬂahsmmmwmbm : 10
Sﬂmmﬁsmmmmmﬂywwm ; 0
mwwwwwwmmmw described in this tahle apphas I
.\5"“. W| ireated sof g o wable, regularty inspected, maintained covar _

= Sourme - - vegetated with litte or no exposed soil a
-Smumvegehmﬁmm posad soil, 3
* Scurce suhstamially dewoid of o0 7
Uncontaminated sof cover > T oot and < 3 leat
- Smumhaaﬁuvegmedwimmﬁamm exposed soi
—Coversnitypersisummgas_mignﬁun' 3
—Cavumatypammsimamtogasnigaﬁm‘ormknom ; 7
‘mmwﬁmmwwwmmmmumm- 170
Uncontarinated sof cover < 1 foot i
-mmwmmmwmwwmmmmmmmm' 17")
TomwmwmmmmqwmmmmmmdmmMmm app 7
consasts solely of contaners:
. Ntmmhmnyﬁqads_m_ 0
* All containers intact, sealed, and 1o tected lrom weather 0
A inars et - tally pro weather. by regularly inspected, maimained cover. 9
+ Other S 10
'Cormdermaﬁ!e-gmneaamsanxaled ooam&grainedmrmtmgasmqm Considar all other soils agrresistant
RLUING CODE 6560-50N




' Page 128

Reference 1

51654

2~09~0958 3002 ONITYIE

SINTVA HOLOVA TVILNILOd NOLLYHDIW ILVINOILHYd
29 3UNABIY -

Fedecal Register / Vol. 55, No. 241 / Friday, December 14, 1690 / Rules and Regulations

‘ / ~ onng

——




Federal Register / Vol 53,

Reference 1

No. 261, / Friday, Deceiber 14, 1990 / Rules and Regulations

Page 129

51655

FIGURE 6-2—PARTICULATE MIGRATION
POTENTIAL FACTOR VALUES—CONCLUDED

Location pcwsrmarg
Hawafan Islands

@i, 17
Lhdo, Kavai_.. 11
i x 17

Pacific isfands ’
_Gusm 6

Kwajalein Istand... | -]
Mujura, Marshall tdands.____ | a
Pago Pago, American Samoa_____| 3}
Ponapa &sland 0
Tngk, Caroline islands... - | o
Wake tsiand 17
Yap istand 1]
Aﬂchocage._.......__.....- S 17
Annatte o
. Barrow ' 7
Barter sand . ] 17
17
Bettles AT
Big Dedta R4
Cold Bay ... &
. Favbanks 17
Gulkana 17
Homu'__.,...__-__......___.__ 1t
Ju o
Kihg Salmon: 1
Kodksk 0
Kumebue..___..,;....__...__h 17
- McGrath 17
Nome. " N
StPaigand. ., " | 11
Talkeatna B
Unatakk 17
Valdez [s}
Yadatat o
American Vign lslands
CTrox —— 17
5L John.- 11
5L Th 11
Puerto Rico
Aracibo J 6
Cooso.. .~ T &
Fejardo. i 11
Hi 3 S 6
tsshela Station m
Ponca. - i7
Senduan__.____ T 11

For site locations not on Figure 8-2, and for
site locations pear the boundary points on
Figure 8-2, assign 2 valuve as follows, First,
calculate a Thomthwaite P-E index using the
following equation: :

12
PE= ¥ 115{P,/ (T,-10) ] 20/
i-1

wnere:

PE=Thomthwaite P-E index.

P,=Mean monthly precipitation for month i,
in inches,

Ti=Mean monthly temiperature for month i,
in degrees Fahvenkeit; for any month
having a mean monthty ‘temperature less
than 224 °F, use 284 °F, ) '

Based an the calculated Thomthweite P-g

i : GSSigN‘a-source particulate Imigration

potential vahie to the site from Table §-10;

Aassign this same value to each source at the

site. .

TABLE 6-1 0.—PARTICULATE MigraTioN

. POTENTIAL VALUES
Thomthwaite P-E Index . Assigned
Greater than 150 —] 0
85 io 150 '
S0lessthanBs...._ - Tt
Less than 50 . 17

61224 Calpulation &f particalate
potential to release valug. Determine the
particulate potential to release value for each
source a3 illustrated in Table 6-8. For each
source, sum its particulate source type factor
value and particulate migration potential  ~
factor value and multiply this sum by its
particalate containment factor value. Select
the highest product calculated for the sources
evalnated and essign it as the particulate
potential to release value for. the site. Enter
the value in Table 8-1.

6.123 Calculation of potentidf to release
factor value for the site. Select the higher of -
the gag potential to releage value assigned in

. section 8.1.2.1.4 and the particulate potential

to release valye assigned in section 8.1.224.
Assign the value selected as the site potential.
to release factor value. Enter this value in
Table g-1. :

8.1.3  Calculttion of likelihood of release
factor vategory value. If an ebserved release
is established, assign the observed release

factor-value of 550 as the likelthaod of release

factor category valne. Otherwise, assign the
site-potential to release Factor value as the
likelthood of release factor categary vajue.
Enter the value ip Tahle g-1.

82 Waste characteristics Evaluate the
waste characteristics factor category based
on two factors: toxicity/mobility end -

dus waste quantity. Evaluate only
those-bazardous eubstances available to
migrate from the sources at the site to the
atmosphere. Such hazardous substances
include: . .

* Hazardous suhstances that meet.the
crileria for an observed release to the
abmosphers. :

*+ All gaseous hazardous gubstances

- essocisted with a source that has a gas

containment factor value greater than {see
section 222 223, and 8.1.211).

* All particuiate hazerdoys substances
associated with a source that has'a’
particulate containment factor value greater
than 0 (see section 2.2.2, 2.23, and 81271}

82.1 ° Toxicity/mobi'ity. For each
hazardous substance, &33ign a toxicity factor
value. a mobility factor value, and a
combined toxicity /mobility facter valye as )
specified below. Select the toxicity/mobility
factor value far the air migration pathway a3
specified in aection 6.2.1.3,

82131 Toxicity. Assign a toxicity factor
valoe {0 each hazardous substance as
specified.in section 24.1.1,

622" Mobility. Assign a mobility factor
value-to eachhazerdous substance as .
follows: )

* Gaseous hazardous substance,
~Assign a mobility factor value of1to

each gaseous hazardous snbstance

that meets. the criteria for an obsecved
release to the atmosphere.-

—Assign a mobility-facter value from -
Table 8-11. based on vapor pressure,
to each gaseous hazardous substance

- that does not meet the criteria for an

observed release.

Particulate hazardous substance.

—Assign 2 mobility facter value of 0.02 to
each particulate hazardaus substance
that meets the criteria for an observed

‘release in the atmosphere.

—Assign.a mability factar value from
Figure 6-3, based on the site's location,
to each particulate hrazardous
substance that does not meet the
criteria for an observed releage,
(Assign all such particalate hazardous
substances this same value )

~For site locations not on Figure 6-3 end
for site locatiobs near the boundary
points on Figure 6-3, assign a mobility
factor value to each particulate
harardous gubstance that doey not
meet the criteria for en observed
refease as follows: :

-Calculate a value M:
M=0.0182 {U3/[PE}2)
where:
Y=Mean average annuat wind
" speed (meters per second).
" PE=Thomthwaite P~E index from
) section 61223,
-Based on the value M, assign a
mobility factor value Fom Table 6-
12 to eech particulate hazardous
substance. ' :

* Gaseous and particulate hazardons
substances. ) .

. =For a bazardous substance potentially
present in both gaseous and
particulate forms, select the higher of
the factor values for gas mobility and

- particufate mobility for that substance

- and assign thet valae a9 the mobility
factor value for the hazardous
substance. '

8213 Calcelation of toxicity/mebility
foctor value, Assign each bazardons :
substance a toxicity/mobility factor value
from Table.8-13. based on the values
assigned to the bazardous substance for the
toxicity and-mobility factors, Use the
hazardous substance with the highest

.

* toxicity/mobility factor valueto assigr o

value to the toxicity/mobility factor for the
air migrationr pathway. Enter this vslee in
Table 6-1.
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TABLE 6-11.-—GAS MOBILITY FACTOR - "TABLE 6-11.— AS MOBILITY FACTOR * Do not round to nearest integer.
VALUES - - vaLues—Conciuded
Vapor pressure (Tom) Assned Vapresswa (T . | ASSoned
Greater than 107 ] 1.0 Greater than 10F 1074 1 Q002
Greater than 107210 1075 ‘0.2 Less than or equal to 107" 00002

Greater tan 1070107 ] o2
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®Do not round 1o nearest integer. o :

" FIGURE 63
PARTICULATE MOBILITY FACTOR VALUES*
(CONTINUED) . '

BILUNG CODE £550-50-C.
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maximum product of 1 x 108 Based on this
product, assign a value from Table 2-7
{section 2.4.3.1) to the waste characteristica

" factor category. Enter this value in Tahle 8-1.
. 83 Targets. -t ’

Evaluate the targets factor category based
on four factors: nearest individual,
population. resources, and-sensitive
environments. Include only those targets {for
example. individialy; sensitive environments)
located within-the 4-mile target distance
limit, except: if an observed release is
established beyond the 4-mile target distance
Limit, include those additional targets that are
specified below in this section and in section
6.3.4.

Evaluate the nearest individual and
population factors based on whether the
target populatioris are avbject to Level §
toncentrations. Level [f concentrations, or
potential contamination. Determine which

* applies to a tarpet population as follows.

If no samples meet the criteria for an
observed release to air and if there is no
cbserved release by direct cbservation,
consider the entire population within the
4mile target distance limit to be subject ta
potential contamination.

is. sample Yocation or direct observation
location) that meets the criteria for Level It
concentrations. Use the health-based
benchmarks from Table 6-14-in determining
the level of contamination for sample
locations: If the moat distant Levei I location
is closer to a source than the most distant
Levell sample location, do not consider the
Level H location.

* Determine the single most distant
location (sample location or direct
observation location) that mests the criteria
for Level I or Level I concentrations.

« If this single most distant lecation is
within the 4-mile target distance limit,
identify the distance categories from Table
6-15 in which the selected Level I
concentrations sample and Level I
concentrations sample {or direct observation
locition) are-located - .

~Consider the target population
anywhere within this furthest Level I
distance category, or anywhere within
a distance caiegory closer to a squrce
at the site, ga subject to Level I
concentrations,

-Consider the target population located
beyond any Level I distance
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FIGURE 6—3Pmnduure MoguITy FIGURE 6~3.—PARTICULATE MoaiLTy TaBLE 6-12.—PARTICULATE MOBILITY
FACTOR VALUES—CONTIKUED FACTOR VALL _5—CONCLUDED : FACTOR VALUES
Particutated M Assigned -
i " mobikty vae® -
Losation mobility Location ﬁ:ﬂ
Greater than 1.4 x 1072 Qo2
o . Greaterthan 4.4 x 100 |
Pacific Istands - American Virgin islands 14 X 102 0.008
- Guam 0.0002 5t Croix 00008 | Gronter than 1.4 x 10-3t0 ..

Johnston fsland 0.002 St Joba 0.0002 4.4 % 1072 0.002

. Koror tstand " 0.00008 SLTh -0.0002 | Geaater than 4.4 % 10~*to .

Keajaleintaland. . . ] 00002 ~ 1.4 X 102 . 0.0008

Mugsro, Marshall fslends. .. ] 9.00008 Geuater than 1.4 3 101 .

Pago Pago, AmericanSamoa__—___{ 000008 44 x 107 0.0002

Ponepelsiand. . - | 000002 Greator than 4.4 > 10%%0,. .|

Toisk, Caroing lslands ... . .. | 2.00008 14 x 107 0.00008
' Wake Istand.. - 0002 lessthanorequalio 44 X $0%___ '  0.00002

Yap tstand. 000038

* Do not round o naarest intager.
TASLE 6-13.—ToxiCImy/MOBILTY. FACTOR VALUES *
_ Toxicily factor vaiue
Mobdity tactor value
10,000 1,000 100 10 1 0
10 10000 11000 [100 f10 1 o
02 2000 200 20 2 02 0
0.02 200 20 2 02 0.02 0
0.008 80 ] a8 008 0.008 Q
0002 20 2 o2 g2 [ 0.002 0
0.0008. 8 08 | . 0068 | 0008 [00008 | @
0.0002 2 02 002 1-0002 |0.0002 [
0.00008 08 008 0.008 | Q0008 | 0.00008 | O
0.00002. . _ 02 002 0002 0.0002{0.00002! O
* Do ot riund 1 nearest imegor. N '

622 Hazardous waste quantily. Assign a i one or more samples meet the criteria for categories, up to and including the
hazardous waste quantity factor value for the  an observed reléase 1o air or if there is an population anywhere within the
air migration pathway as specified in section  observed release by direct cbservation, forthest Level 11 distance category. as
242 Enter this value in Table 6-1. - evaluate the population as follows: gubject to Level I concentrations.

823 Calculation of waste choracteristics - * Determine the most distant sample ~Consider the remainder-of the target .
foctor categary vakie: Multiply the toxicity/  location that meets the criteria fos Level I pogruation within the 4-mile target.
mobility factor vahye and the hazardeus concentrations as specified i sections 252 distance limit as subject to potentiat
‘wasiz quantity factor valuesubject to a and 25.2 and the most distant location {that comtamination. -

+ If the single most distant location is
beyond the 4-mile target distance limit,
identify the distance at which the selected
Level I concentrations sample-and Level IT
conceatrations sample (or direct observation
location) are located: :

It the Level ¥ sample location Is within
the 4-mile target distance Kmit, identify
the target population mibject to Level 1
concentrations ag specified above.

-If the Level I sample location is beyond
the 4-mile target distance Kmit,
consider the target population located
anywhere within a distance from the
sources at the site equal to the
distance to this sample location to be
subject to Level I concentretions and
include them in the evaluation

~Consider the target population located
beyond the Level ] target population.
but located anywhere within g _
distance from the sources at the site
equal to the distance to the selected
Leve! I[f location, to be subject to Level
it concentrations and include them in
the evaluation.
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-Do not include any target population as

subject to pot-ntial contamination.
TABLE 6-14.—HEALTH-BASED

. Ifoueormme!esidmormguhﬂy
occupiedbuildin'g:oramasismbiect!n
Levellmtimsqsspedﬁed in section

63, assigh a value of 500
©* ¥not butif one or more a residences or
regulatiy oceupied buildings or areas is
subject to Level I concentrations, assigna
value of 45.

* If none of the residences and regularly

distance to any residen~e or

) v of ar:a, 8% measured from
amy source at the site with an sir migration
oontainment factor valve greater than 0.

msecﬁmw&epopuhﬁnnsuhiect'to
Levelnccﬁmmﬁmnspa_:iﬁedhawﬁ?n

. Level Il concentrations factors, use the
population estimate, not population ranges. in -

concentrations. Multiply this sum by 10,
Assign the product as the value for this
factor. Enter this valae in Tabie 6-1

s - 4 6323 Level If concentrations. Sum the )
BENCHMARKS FOR  HAZARDOUS Ve o e portest distance, assign a number of peoplé sabject to Leved I
SUBSTANCES % AIR individual factar, cancentrations. Do not :::!nde d::se people
Enter the value assigned in Table 6-1. already w under _L' img! th
* Concentration comresponding te National - concentrations factor. Asugn sum a_; Me
Ambient Air Quality Standard (NAAQS)  Tagye 6-16.—NeasesT biowioya,  ¥alue for dhis Sactor. Enter this value in Table
* Concentiation to National FACTOR VaLugs &L . o
Emission Standards for Hazardous Air Pol- 6324 Potential contamination.
. latants {NESHAPg), . . _ Determine the number of people within each
. ifg cumcentration for cancer cotre- Distance to nearest individual (mies A’;:.-"?" - distance of the target distapce lmit
spanding to that ‘concewtration that corre- — {m'fﬂes_mwhmmmmﬁaj
o pouses.| Level B concentations= "1 &5 already counted mnder the Level | and {evel
* Screening coacentration for noncancer tox-. OoY_ - 29 T ioms Eactocs., =
icologir -Wwﬂub&e‘mm“b ¥ mﬁnmdn mber of
Reference Dose (REDY) for inhatation EXPO- | Greater than % o 1/2 2 ,B”‘d_ penpjem esext
sures, = Greator than % 1o 1 1 _mr.hmatﬁstmce_nlegmy.amldn_ tance-
: Greater than 1 o weighted popolation vatue for that distance
) : category from Table 8-17. (Note that the
TABLE B-15.—AIR MIGRATION PATHWAY * Distance does. not apply. distanuu-weid:te'dh population vali::- 'nf:::lble
DISTANCE WEIGHTS 832 Papulation In evaluating the 6-17 incorporate the distance weights
population factor. count rmdet:tn:. students, ~ I2ble 6-15. Do not multiply the values fram
' Assigned  and workers Present within the Table 6-17 by these distance weights )
- Distance: calbgory {mies) 'fﬂmg target distance limit. Do not count transjent Calculate the potentiat contamination
g populations such as customrers and travelers  factor valee (P1) as follows:
’ Ppassing through the area,
gmahrhnoh ™ ‘ J_'g,‘ In estimating residential population, when o
' Greatar then ¥ 10 % " a0se the estimate is based on the mumber of Pl — I W,
Greater than % 1 1 aots tesidences, maltiply each residence by the 1W0i=1
Greater than 1 0.2 Q0051 average number of persons per residence for
Groater than 210 3. 00023 themtyhuﬁchtbersideneeisbated.
Greatar than 310 4 vom4 6321 Level of contamination, Evalyate where:
G than4 o the population factar based on three Factars: W,=Distance-weighted population from
* Do ot round 1 nestest & Level I contentrations, Level I L i‘ab{zs—vfordista.memmyi.
: o * Evaluate the popns ton subjct o Lavely  "=mber f distance categories.
indivi, \scion th uate the . g - . .
n ml iif;m_‘es! “lnd’ﬁ - d":{'_am gﬁnws: concentrations (see section 5_-,', 28 apecified IFPf s less them 1, do not round it to the

nearest integer: if F1 is'1 or mare, round to the
nearest integer. Enter this valee in Table 6-1
6325 Colgulotion of population foctor
valee, Sum the factor vatues for Lavel I
concentratiops, Level Il concentrations, and
potential contamigation. Do not round this

‘sum to the nearest integer. Assign this sum as

the popiilation factor value. Enter this valoe

o i le B-1
occupied buildings and areas is subject to evalvating both factors. in Table
Level 1 or Level IT concentrations, assign a 8322 Level I concentrations. Sum the
value to this factor based an the shortest cumber of people subject to Level 1

TABLE 617 —DISTANCE-WEIGHTED POPULATION VALUES FoR PoTteNTIAL Con-rmmm;m FACTOR FOR AIR PATHWAY *
Number of people within tha distance category
P categay wizai | 4w | 1w | et o | WY o 1300011 | 10001 | s0001 5, | 100000
) 30 10 1 0 {1000 2000 | 10000 | B | 100000 300000 | MOBD00 | 4 etonn
On a source NN 3 4 17 53 ] 164 | 521 1633 | 5214 | 1ea05 S2137 1} 163246 { 571360 | 1632455
Gueater than 0t 3% 4 o 1 4 13 41 131 | 408 1304 4,081 13434 | 40812 130,340 408,114
Groatar than ¥ o 0] 02 09 3 9 -] ga 2 Ba2 25 8815 . 28,153 88,153
Grealerthan % o § ¢ | 006 | 03 09 3 B % B -] 261 B34 2612 8342 26,119
Greatertan 12 1 o [ 02 | 009 | o3 08 3 [} 27 2] 265 ;. BX 2,659 8326
{Greater than 20 3 { 010009 o | 01 | pa 1 4 2 | a3 120 s 1,189 3755
Greater tan 304 | 0 | 0005 | 002 o | 02 07 2 7 <] n -] 0 285

6- 3 'Hemqn:es. Evaluate the resources

. . Ass-igna value of 5 if one or more of the
factor as follows:

. haifmile of a solirce at the site having 2n air
fullowing_ resources are present within one- :
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migration containment factor.value greater
than(z S .
- il silvicutture.

~Commercial
~-Major or designated jon grea.

- Tecreati
-+ Assign a valoe of 03f none of these

resources is present, .

Enter the valve essigned.in Table 6-1:

834 Sensitive environments; Evaluate
sensitive environments based on two Factors:
actual contamination and potential
contamination. Determine which factar

applies 31 follows.

‘Hno samples meet the criteria foran -
observed release to air and if there is no

" an observed release to air or if there is an

observed relsase by direct observation,

.determine the most distant location {thdt is,

sample location or direct observation
location} that meets the criteria for an
observed release: .

¢ Ifthe most distant location meeting the
criteria for an observed release is within the

. 4-mile target distance limit.-identify the

!

distance category from Table 6-15 in which it .
is located:
—Consider sensitive environments
“located, partially or wholly, anywhere
within thig distance category or C
anywhere within a distance category
. closer to & source at the site a3 subject
lo actual contamination, .
~Consider ail oﬂ;qr sensitive
environments located, parGally or
- "wholly, within the target distunce kmit
as sobject 1o potential contamination
= H the most distant location meeting the
criteria for an observed release is beyond the
4-mile target distance limit, identify the
distance at which it is located:
~Consider sensiive environments
located, partistly or wholly, anywhere
‘within a distence from the ssurces at
the site eqnal to the distance to this
- location to be subject to actual
contamination and include all such
sensitive environtnents in the
evaluation.
~Do ot include any senaitive
environments as subject to potential
contamination. - . i
_ 63421 Actual contamination, Determine
thuse gensitive enviranments subject to
actual contamination fi.e.; those located
paxtially or wholly within & distance category
‘subject to actyal coniamination). Assign -
vaheels) from Table 4-23 {section 414.3.11j
to each sensitive environment subject to
actual contamination. . .- L -
For those sensitive énvirohment; that are
wetlands; assign &n additional valuz from

"Table 6-18 In assi

#sdigning & value from Table

‘618, include-only thoge poitions of wetlands

- located-within distance categories subject to
- actual contamination. If a wetland ig focated

-partially ina distance category subject to

‘actual contamination and partiaily in one
subject to potential cantamination, then
solely {or_pnrposes_ of Table 6-18, count the

" _portion in the distance categary subject to

po'ential contamination under the potential

“Gragter xan 400 to 500

coﬁ'tammahnn factor in section 6.3.4.2.
Determine the total acceage of wetlands
within those distance categories stbject to
actual contamination and assign &.value from
Table 8-18 based on this total acreage.
Célculate the actual contamination factor
value (EA) as follows: B

where: -
WA=Value assigned from Table 6-18 for -
wetlands in distance categories subject
- ta actoal’ idation. L
$,=Vahie(s) assigned from Table 4-23 to
. sensitive environment i. N
n=Number of sensitive environments subject
to actusl contamination, -
Enter the value assigned in Table g-1.

TABLE 6-18.—WETLANDS RATING VALUES
FOR AIR MIGRATION PATHWAY +

‘Wetland area facres)

Less than 1
140 50, a
Greater than S01t0 W00+, . |
Greater. than 100 o 150,
Greator-#an 150 to 200
Greater fhan 200 to 300
Grsater than 300 to 400

$E8YFHub- e{

“Wetlands as defined in 40 CFR section

8342 Pagr;tjal contamination:
Determine those semaitive envirenmients
located, partially or whally, within the targer
distance Jimit thot are subject to potential
cofitamination. Assign value(s) from Table

4-23 1o each sensitive environment subject
to potential contamination. Do not include
those semsitive environments already counted
for Table-4-23 under the actual .

2

. contamina tion factor,

For each distance category subject-to
potential contamination, sum the value(s)
assigned from Table 4-23 o the sensitive
environments in that distance category. Ha
sensg:j:e environment is located i more than
one distence category, assige the sensitive
environment only to that distence cate
having i

the highest distance welshtmg value -

from Table 8-15.
For those sensitive environments that are
wetlarids, assign an additionat value frgm

"Table 6-18. In assigring a vahte from Tahje

8-18, include only those portiens of wetlands

- located within distance categories subject to

Poténtiat contamination, ga specified in
section 6.3.4.1. Treat the wetlandg in each
separate distance category as separate
sensitive enviroraments salely for purposcs of
applying Table 6-18. Determine the tota!
acreage of wetlands within ezch of these
distance categories and a3sign a separate -
value from Table 8-18 for each distance
category. - R i
Calcylste the poteatial contamination

- factor velue (EP} &8 foHows:

. 1m
EP=— I (W;+S5m)
10 =1
Where: 5
5= IS

=1

&:Valne(j].assigned from Table 423 1o
- Sensitive environment in distence -
category j. :
=Number of sensitive environments subject
- to potential contamsination.

Wy=Value assigned from Table 6-18 for

wetland area in distance category i
Dy=Distance weight from Table 8-15 for
distance categary . .
m=Number of distance categories subject to
potential contamination.

H EP is less than 1, do not round it to the
nearest integer; if EP in 1 or more. round to
the nearest integer. Enter the valne assigned
in Table 6-1.

83.43 Calcvlation of sensitive
envirenments faciorvalve. Sum the factor
values for ectual contamination and potential
contamination. De pot round this sum,
designated s EB, to the nearest integer.

Because the pathrway score based solely on
sensitive environments is limited to a -
maxirmem of 80, use the value EB to
determine the value for the sensitive
environments factor as follows:

* Multiply the values assigned to
Ekelihood of telease (LR). waste
characteristics (WC), and EB. Divide the
product by 62,500,

~If the resalt is 60 ar less, assign the
value EB as the eensitive environments
Factor valoe. :

If the result exceeds 60, calculate a
value EC ag follows: .

_ {eye2.500)
© RRHWO)

EC

- Assign the value EC as the sensitive
envirgnieents factor valee, Do not round
this value to the nearest integer,

Enter the value assigned for the sensitive
environments factor in Table 6-1, i

835 Calculation of targets factor
category value. Sum the nearest individyal,
population, resources, and sensitive
environments factar values. Do not round this
sum to the nearest integer. Assign this sum as
the targels factor category vatue. Enter this
value in Table 6-1.

- 84 .Coalculation of air migration pathway

score. Multiply the values for likelihood of

- release, waste characieristies, and targets,

and round the product te the nearest integer.

‘Then divide by 82.500. Assign the resulting

value, subject to & maximum value of 100, 22
the sir migratign pathway score {S,}. Enter
this scare in Table 8-1.
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. 70 Sites Contoining Radioactive “release” in section 101{22) of CERCLA. &3 denoted with a “yes™ in Table 7-1 are
Substances. : a emended, and should not be considered in evaluated differently for sites conlaining
In general, radioactive substances are HRS s-oring. - : radisactive substances than for sites
hazardous ; vnder CERCLA ang Ev‘almtenmmlainingmdioacﬁve mmmngmlynmm»hmﬁm
shmldbemmmlmsw mbsmusmglhe?mhwﬁomlpedﬁadin Substames.wh:!elhoaedmtedmtha‘ﬁuo"
Releases of certain radioactive necﬁmzﬂlmughs.mgplemeutedbyﬂm are not evaluated differently and are not

&mmmy Statug = Surface water pattweay - | St - Soimum Stadys Air pattway Skt~
Ukeithood of Retease LieRhood of Rielease Licesinood of Exposure LikeStood of Reloase
Observed Relense_.. | Yez | Obsarved Ralcase. - Yos | Observed Contamination_ | Yes | Observed o | Yes
Potentisl to Relaasa. | No | Potontial 10 Rolesse | No . ‘Accessibilty_ !  No Gas Potontial 1o Release.. | Mo
coma"mut-—-__.____, No Overtand Flow Comtain- HNo 0 Nearby Residonts .| Gas ey NO
KatProdptaton . " ! Mo | munonr No ] Area of Contamination__ | g Gas Sowce ype.... | o
Depth to Aquifer ____ : No Distance 1o Surface Water] Mo Gslb-nm’?’:um__ No
Travale-au-—__._’___ " No Flood Frequency. | No Particuiate Potential No
Particzizte Containment__ | Mo
P&iumSu.mType.__ No
Particutate Migration Po- |  No
tential N
Waste Characteristics Wasie Characteristicy Waste Chuaracteristics Waste Characteristics
To)uaty-..._._____._....____.__ Yes Tadcity/Ecowmicity . \;&d Taxicity et | Yes Tocity . | Yes
. oy - -
No | Persistencas - Yes/No | Hazrdous Wasty ity Yes e ] No
o In Mobiity.____ Yeuho | Cuantity. Moty — Mo

Harardous Waste Otanmy_.., Yes

Targets . . Targets . Tamgets Targets
Nearest West - -} Yes® N&tﬁtm-___.._,' ] Yes% Res:tlamw_.___ Yes® waaw-u—m Yes®
P"P'ﬂﬁbn-_._..______“ Yes* Drinking Wator Poputation. | Yes®- Res’m"ﬂplﬂaﬁon...__,__ Yes* Popudations___.___ Yes ™
R I Resow - . .

4 Yesv

Human Food Chan Indvich- Yes* | Temestrial Sensitive Emviron- No
poiry g :
Humnan Food Chain Popasa. Yo *
sion, .
. a : indviduad_._ No
mn Wathin 1 Mila__:l ¥o
R *w%m“mvamﬁ“mmmnwwm
In genera!, sites containin 1§ mixed -medﬁedinsecﬁmzh'onghs.exwpt or surface water through direct
raditllacﬁve and other hazardons subslances establish an observed release and observed deposition, or ush
volve more evatuation than sites containing  contamination as specified in section 731 —For the water migration
only radionuclides. For sites containing When an observed release cannot be pamw:;f:mtfm containirg
mixed radioactive and other hazardays established for & migration Pathway, evalate radioactive substances has been
sebstances, HRS factors are evaluated based  potential to rolease a3 gpecified in section ‘Oooded ata time that radioactive
‘on considerations of both the radioactive 712, When observed contamination canmot Bstances t and one or
substances and the other hazardous - be establishedd, do not evaluate the soil m dinaw‘?? p:?:n y
subs!amesinerdermdeﬁveasingie,se:ol exposure pathway. mote radioactive substances were in
factor vatues for each factor category-in each 71N Observed release/observed contact with the flaod waters.
of the four pathways. Thus, th_ HRS score for  .contamination. For radioactive substances, * Analysis of radionnclide concenirations
" these sites reflects the combired potential establish an observed release for each in samples appropriate 1o the pathway [that
bazards pased by both the radioactive and migration pathway by demonstrating that the is. ground water, soil, air. surface water,
other hazardous suhstances, ) gte lla;1 released a radi;:;ﬁve substance 1o penthic, or sediment samples):
“Section 7 js organized by factor categary, e palhway for watershed or aquifer, as N
similar to sections 2 through 8, Pathway- appropriate); establish observed -F:;Edm';ﬁqﬂ glsat oufm:: paturally
specific differences in evaluation criteria are  contamination for (ks soil exposure pathway ¢ ‘or radioguclides tha
specified under each facinr category, as as indicated below. Base these i ubiquitous in the eovironment:
Eppropriate. These differences apply largely  demonstrations an ore or more of the ."Ma"_'"f“i concentration fin units of
to the soil exposure pathway and to sites folfowing. a3 appropriate 1o the pathway activity, for example, pCj per
contatoing mixed radioactive and other being evahigted: : kilogram [pCi/fkg}, pCi per liter
hazardous substances. Al evalnation criteriy * Direct observation: : IpCif1). pCi per cabic meter pCit
specified in sections 2 through 6 must be met, =For each migration pathway, a materia} mY) of a given radionnclide in the
except where modified in section 7. that contains one or mors sample are at a level that:
7% Likelihood of release/likelihopd af radionuclides has been seen entering —-=—Equals or exceeds a value 2
exposure. Evaluate likelihood of release for the atmosphere, surface walter, or standard deviations above the
the three migration pathways and likelihond ground water, as appropriate, or is . mean site-specific background

of exposure for the soil exposure pathway as known to have entered ground water concentration for that




Reference 1

Page 138

51664 _ Federal Register / Vol 55, No. 241, / Friday, December 14, 1930 / Rules and Regulations
N 1y : . - ‘-.:;-_;;s. -
radionuclide in that type of -Some portion of  » increase must be surface water persistence factor, and the
saraple, or attributable to the site to establish hazardous waste quanfity factor as specified
~—=-Exceeds the upperXimit valoe -obsexved contamination. The gamire-  in the following sections. Evaluate ai ather
of the range of regional emitting radionuclides do not have to - waste characteristic factors as specified in
concentration be withm 2 feet of the surface of the sections 2 through &. - i
values for that specific . source.” : © 721 Humam toxicity. For radicactive
radionnclide i that type of For the three migration ifan - substnou.nnlmtetbehmmbxi&ty
ople. - . observed release can be established for the fuctor as epecified befow, nat as specified in
T T s T
8l tate] d or anuifer ign humen toxicity factor v: to
the observed release forobserved o watershed) an observed releace facte those radionuclides available to the pathway
coatamination], amd : valne of 550 and proceed to section 7.2 an based on quantitative dose ) -
~—Far the soil exposure pathway only. yherved selease camnot be established, parameters for cancer risks s Inows:
the radiannclide st also be assign an observed release Exctor vakue of 0 * Eveluate radicnuclides anly oo the basis
[present at the smface.or covered by ard proceed to section 7.1 2, . of carcinogenicity and assign afl

- ‘2fectorless of cover material ffor For the soil exposere pathway. if cbserved radiomeclides o weight-of-evidence category
exampl_e.-ﬂ]hahhhﬁobsemd ‘tontemination can be establisked, assignthe 5 ] L .
-contamimation. - - Ekelibood of exposare factor for resident * ‘Assiga 2 human toxicity factor sahee

—For man-made radionuclides without tion a value of S50 if there is an area of  from Table 7-2 to each radionugtide based op
v . . concetitrations  phserved contamination in one or more its slope factor (aloo referred to as cancer
in themvmmt;am n o locations listed in section S..I:fe'valuate the potency factor). i )
--Meamedmm_n ! units liketihood of exposure factor or néarby _ . 5 .
sctivity] of a giveni radionuclide in  population as specified in section $.21- and e o omackide: use the Ligher of
& sample equali or exceeds the proceed to section 7.2 ¥ observed : ﬁpem ors the factar volu
sample quantitation Gmit for that contamination cannot be established, do not _Hl-llsﬁ on sloumﬁm:i h\raﬂ:bl:i'
specific radiomeclide in-that type of evaluste the sail exposure pathway. .;:?;5?3 df; " 18 Avat. lh““' '
media and is atiributable to the - Al sites containing mixed radivactive and T 106 HSe T 10 Sssign the
e other hazardous substances, evaluate toxicity raf""”"fhe'
—~However, if the ;adionnctide cbserved release for ohserved - ~Hno slope | actor is available for the
<concentration equals or exceedsits  coptamination} sepamately for radioonclides radionuclide, assign that radionuclide
lim,butits - a3 described in this section snd for other & toxicity factor valoe of 0 snd use
release can also be attributed to hazardous substances es desczibed in other radionuclides for whick a slope
-oze of more peighboring sites, then sections 2 throngh 8. - factor is available to evaluate the
thegneasgredml_mentaumofthal For the three migration pathways, if an pathway. - .

. radionuclide amat also equal or observedrelease can be established besed on ~ + If all radionuclides available to 8
exceed a valoe either 2 standard either mdiopuclides or other hazardoes particular pathway are assigned & buman
deviations ihove the mean . - suhstances, or both. sssign the pathway (or axicity factor value of 0 {that is. no stope

- concentration of that radionuclide . aqpifer or anobserved selease - factorisavailable for all the radionuchdes),

- contributed by those factar value of 550 and proceed to section 7.2. - use a default human toxicity faclor valoe of
sites or3 times its backgrond - -jf 4 ghservedrelease carmot be'estiblished  1.000 as the hunwan toxicity Factor value for
-concentration. “"_“'—h?mﬂ.lm- - based on either radionuckides or other al} radidnuclides available 1o the pathwey.

— - the sample quantitation Emit " hazirdous substences, assign an observed At gites containing mixed tadioactive and
_camnot be estpblished: release factar waloe of 0 and proceed to other hazardoas substances, evaluate the
——-if the sample analyxis was section 712 . - toxicity factor separateiy for the radioactive
performed under the EPA. For the scil exposure pathway, i observed mdotherhazaxdmsmhstanmsandas:ign
Contract Laboratory Program.  contamination can be established bused an eack & separate txicity factor value. This
use the EPA contractrequired gy radiopuclides or other hezardous applies regardiess of whethet the radicactive
_qmﬂéfmnhzxsl{fﬂm} ™ substances, ar both, assign the likelibood of and ether hazardons sabstances are
Ph'ce_ v¥e Sample expasure fector for resident population g | p ymmﬁyaepara!ed.mbmedcbmmﬂy a
gquantitaton Emit in valve of 550 if there is ap area of observed or simply mixed together, Assign toxicity
establishing an observed contaminetion in one or more locations listed  factor values to the radionuclides as specified
release for observed in section 5.1; evaluate the likelikood of sbove and 10 the otber hazardous substances
__Hﬁmm“‘m)' N expaswre factor for nearby population ss as specified in section ZAL1. '
- sample m}’d;":;gm specified io section 52.1; and proceed to At sites containing mixed radioactive and
mﬂll.amba sectian 7.2. If chserved contamination cannot  other hazardows substances, if all
cmthcacdet lecﬁmhuﬁt' be established based on eithet radionuchides radioneclides svailable 1o a particular
ml:&of'thé m’b n or other hazardous subatances, do oot - patbway-are assigned & human toxicity factor
piace ¢ mm . evaluate the soil pathway. value of &, use a default buman 1oxicity factor
— Forthe g . y 712 Poteinl to release. For the three valne of 1,000 for all those radionnclides even
otlier:dimm&a ab:ageon *  migration pathways, evaloate potential in if norradioactive hazardous substances
resent at the suface or 1by Teeasalor sites containiug radionnclides in available to the pathway are assigned homan
gfeetnrleaaofwvam‘aherial {fm-y the seme manner as specified for sites toxicity factor values greater thanq. _
. 501} to establish observed - containing ather bazardoys substances. Base Simitarly, if all nonradioactive hazardons
m_ tiom. the evaluation on the physical and chemical substances dvailable to the pathway are

-+ Gamma radiation measurements (applies
only 1o observed contamination far the soil
exposare patbway) :

-The gamme radiation expasure rate, as
. measured in microroenigens per hour
fuR/u) using & survey instrument held
1 meterabove the ground surface for1
meter awey from an aboveground - -
equrce}.-equals or exceeds Z times the
“site-spetific background gamma -
radiation exposure rate

* properties of the radionuclides, not on their

level of radivactivity.

For sites g
other hazardous substances, evaluate
potential to release considering radivnuclides
ang other hazardous substances together.
Evaluste potential to release for each
migratien pathway es specified in sections 3,
4. or §, as approptiste.

7.2 Weoste characteristics. For radioactive
substances, evaluate the human toxicity -
factor, the ecosystem toxicity factor. the

i mixed.radioacliveand :

- assigned a human toxicity fector value of 0,

use a default haman toxicity factor value of
100 for all these nonradioactive hazardous
substances even if radionuclides availatile to
the pathway are-assigneid burnan toxicity
factor values greater than 9. i

722 Ecosystem loxicity. For the surface
water environmental threat fsee sections 4.1.4
and 4.24} assign an ecosystem toxicity factor
value to radionuclides (alane or combined
chemically or mixed with other hazardous

- substances) using the same slope factors and






